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BOOK 1. 


CHAPTER Il. 


Containing an Account of all Natural Bodies concern d in the V egetation or 
oh _ Growth of Plants. 


as MAN who is hearti- 

| ly tired with a hard 
£4 day's Labour, is very 
Subject to look with 
an evil Eye upon A- 
= paM and Eve, whoſe 
Crime drew down the neceflity of 
Working upon all their Poſterity. 
But a wiſe Man will view this in a 
different Light, and conſider it as 
no ſmall inſtance of the Goodneſs and 
Mercy of the SUPk EAM Being, that 
he has impoſed no harder a task upon 
us; for without this Labour and Ex- 
erciſe all the affluence the World can 
aflord ſoon becomes inſipid, with- 
out it the Appetite decays, and loaths 
its Food, our Health inſenſibly 


niſhes, and leaves us weary of a Be- 


*＋ 


ing, in which we can take no delight. 


For theſe Reaſons, Phzloſopbers 


and Poets, both Ancient and Mo- 


NUMBER 1. M 


Va- 


dern, have been very laviſh of 
their Praiſes of the Country, and a 
Country Life. Theſe we ſhall omit 
as unneceſlary Decorations, and fo- 
reign to our Purpoſe. Let it only 
be obſerved, that where a proper 
Knowledge is joined with Induſtry, 
Hu. bandry is of all Sciences the moſt 
univerfally Uſetul, and not leſs Enter- 
taining, eſpecially when it falls un- 
der the Conſideration and Conduct 
of thoſe, who are capable of making 
juſt Reflections upon the ſurprizing 
Changes, they daily ſee made in na- 
tural Bodies. 5 


In the Courſe of the following Diſ- > 


ſertations, I ſhall endeavour to Ex- 
plain to the induſtrious Husbandman, 
the reaſons why diflerent Manure s, 
Compoſts, or Dungs are effeCtual in 


promoting the Fertility of the Earth, 
and why — Methods of dreſſing, 


filling, } 


. 
- 
- w 
f 
* 
* 
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tilling, or managing Soils of different 
Natures, render them Fruit ful. | 

And when this is well underſtood, 
he will doubtleſs be the better able 
to judge beforehand, what Manure or 
Dreſſing will be the moſt likely to 
Anſwer any particular Deſign, whe- 
ther for the improving of Lands na- 
turally Barren, or made ſo by a long 
courſe of Tillage. And will more- 
over gueſs what will be the Effects 
of his Labour, with a greater degree 
of Certainty, than moſt People can 
at preſent pretend to. 

Now in order to make him thorough- 
ly underſtand theſe Things, it will 
be neceſſary to acquaint him with 
the natural inſtruments of Vegetation, 
or the growth of Plants, and the 
manner in which it is perform'd. 
I muft therefore Explain to him the 
Nature of Earth, Water, Air, and 


Fire or Heat, and ſhew him what 


part each of theſe bear in Vegetation, 
and in what manner they act when 
combined together. And here I am 
ſenſible how hard a Task it 1s, to 
make plain to ordinary Readers, un- 


acquainted with Philoſophical En- 


quiries, theſe Things, which even to 
the Learned and Philoſophical, are 
attended with Difficulties. But I 
hope the latter will for the ſake of 
the former, Excuſe my entering into 
a detail of ſome minute particulars, 
which will be neceſſary to make theſe 
Subjects underſtood by People un- 


learned in the Sciences, and who are 


moſt likely to draw practical Rules, 


ra 
of uſe in common Lik, from the im- 


portant Diſcoveries which, will be 


communicated to them. I fay im- 
portant, not only becauſe of the Pro- 
fit and Advantage that will accrue 
to them from a careful Attention to 
what will be here delivered; but for 
a reaſon of infinitely more Conſe- 
quence, vig. becauſe their Ideas of 
the SUPREAM BEING muſt neceſſari- 
ly be raiſed, in proportion as they 
arrive at a knowledge of the amaz- 
ing Structure, and adfiirable OEco- 
nomy of thoſe Works of his Hands 
which they are daily converſant with. 
And this may poſſibly have no bad 
Effect on their Morals, but on the 
contrary may be uſeful in this Age 
of Infidelity, wherein, Ignorance and 
Affectation have made too many real 
or pretended Unbelievers. 

I muſt alſo beg the unlearned 
Reader's patience, till he ſees the 
Application of theſe Things, (the drift 
= tendency of which perhaps he 
may not foreſee,) to Subjects he is, 
better acquainted with, and Uſes 
which daily occur. 

Mean time for his Benefit, I ſhall 
diſpoſe this Work after the follow- 
wg Manner and Order. 

irſt, I ſhall give an Explanation 


of ſome Philoſophical Terms, which 


it will be neceſſary to mention in the 
former Part ot this Work, And if 
any. of theſe are omitted here, they 
will be explain'd in a Note to the 
Place where they are made uſe of. 
After this, the Nature of Sa/ts will 


be explain'd, and particularly that of 


Nitre, or Salt-Petre. 
Next will be a Diflertation on Arr, 
wherein all that is known of it = 


"Ty 
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be communicated in a manner intelli- 
gible to ordinary Reader s. 

Of Water, its Properties, Contents, 
and Uſes. 

Of Earth, its Properties, Contents, 

and Uſes. 

Of Fire or Heat, its Properties, 
and Uſes. 

Of the Structure of Plants, Herbs, 
or Vegetables, and their Generation. 


Of the Vegetation, or Growth of 


Plants. 
Of Soils. 
Of the Tillage or Dreſſing of Land, 
with Rules to be obſerv'd therein. 
Of Manure, Dung, or Compoſt ; an 
Explanation of their different - Na- 
tures, and Contents, when, where, 
why, and how moſt Uſeful. 
Of Corn, as Wheat, Barley, Rye, 
Oats ;, their Culture, and the beſt 
Methods of procuring large Crops. 
Of Pulſe, as Beans, Peaſe, Vetches, 
ES: 3s 
Of Improvements by Turnips, 
Rape, Cole, and others of the ſame 


Species. | 
Of Flax, &c. K-96 
Ot Graſs, and Graſs-Land, with 

Diſſertations on foreign Graſſes, and 

other foreign Plants introduc'd into 


the Engliſh Husbandry, and Propo- 


fals for introducing more. 

Of Forreſt, and Fyuit-Trees, their 
Culture, and Management, with a 
- Diſſertation upon Cydęr, Perry, &c. 

Of Hops, Liquorice, Saffron, Tea- 
ſels, Woad, and Madaer. 

Of the Kiteben, and Fower-Gar- 
den, with a Journal of what ſhould 
be done by the Farmer, Gardener, 


3 
and Floriſt, every Week of the Year, 
in different Soils, and as the Weather 
permits. 1 

Of the Breeding and Management 
of Horſes, their Diſeaſes and Medi- 
cine. 

Of Cows, their Diſeaſes, and Me- 
dicine. | 

Of Sheep, their Diſeaſes, and Me- 
dicine. | 

Of Steine, their Diſeaſes, and Me- 
dicine. 

Of Rabbets, Pidgeons, Poultry, and 

Aquatic Fowwls. | 


Of Bees, and their Management. 


N. B. Under theſe Articles will 
be interſpers'd variety of Obſervati- 


ons not commonly known, and many 


very little, or not at all: Alſo a 
Compariſon of the Husbandry of the 


Greeks and Romans, and of ſome mo- 


dern foreign Nations with that of 
our own; and Remarks, ſhewing 
wherein we excel them, or they us, 
in our Management of Husbandry, 
Horſes, or Cattle. 

The whole will be concluded with 
Prognoſtics of the Weather, accoun- 
2 for from Philoſophical Princi- 

es. | 
l I ſhall begin with what was firſt 
propos'd; viz. An Explanation of 
ſome difficult Terms which will be 
neceſſary to be underſtood. _ 


ANALYSIS. 


This is a dividing any Natural, or 
artificial compound Body into its 
Principals, or conſtituent Parts, in 

B 2 order 


order to explain its Structure and 
Nature. The Principals or conſtitu- 
ent Parts of a Body, are the moſt 
ſimple and unmix'd parts of which 
it is compos'd. 


ALCALI. 


It is a very difficult Matter to give 
a juſt Idea of an Alcali to one entire- 
ly unacquainted with Chymultry. 
But that its Nature may be the bet- 
ter underſtood, I ſhall firtt acquaint 
the Reader with its Explanation, as 
given by the Chymiſts, and then give 
ſome familiar Examples, for his bet- 
ter Information. | | 
Many Chymiſts have calPd every 
Subſtance an Alcal; which makes 
an Efferveſcence, or, (as they call it) 
Ferments with an Acid when mix'd 
therewith. Others again obſerving 
very juſtly, that ſome Alcalis will 
make an Efferveſcence upon being 
mix'd with other Alcalis, and ſome 
Acids with Acids, have thought this 
Explanation deficient, and therefore 
rel! us that thoſe Bodies which upon 
being mix'd with Syrup of Violets 
rurn it Green, are Alcaline, and thoſe 
which turn it it Red are Acid. It is 
not material in this place to explain 
the whimſical Reaſonings of ſome 
Chymiſts upon the Subject of Alcagys 
and Acids, ſince the greateſt Men of 


this and the preceding Age, have 


prov'd them undeniably Falſe. Let 
it ſuffice to acquaint the Reader, 
that they divided all Bodies in Nature 
into Alcalis and Acids, making them 
the only principals, and endeavour'd 
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to account for all the properties of 
Bodies, and all the Appearances in 
Nature, from the union and action 
of theſe two. 

Amongſt ' Alcalis, ſome are call'd 
fix'd, others volatile. 

The fix'd are fo call'd, becauſe they 
will not be made to fly off into the 
Air, or Evaporate by any degree of 
Fire or Heat, which thoſe that are 
volatile will readily do; and moſt of 
them without any greater degree of 
Heat than that of the common Air 
we breathe, and perhaps a much leſs, 
except confin'd in proper Vellels, as 
Glaſſes cloſe ſtop'd. | 
Amongſt fix d Alcalis the moſt ob- 

vious are, Chalk, the Shells of Oy- 
ſters, and all ſorts ot Shell-Fiſh, Pot- 
Aſhes, and all thoſe Salts which are 
procur'd from burnt Plants, and 
which diſſolve in Water upon boil- 
ing, and make that Lye, or Lixivi- 
um, which is us'd in waſhing. When 
the Water of this Lye 1s evaporated 
out of a Veſſel by Heat, it will leave 
a fix'd Alcaline Salt behind, which 
is call'd a Lixivious Salt. 
The moſt obvious volatile Alcalis 
are thoſe which the Chymiſts call vo- 
latile Urinoſe Salts, becauſe of their 
Smell, which is like rhat of Urine, and 
are drawn by Fire from animal Sub- 
ſtances, as from Hartſhorn, Urine, 
Blood, Bones, or Silk. 

It muſt be obſerv'd, that an Alcali 
mix'd with an Acid, in a ſufficient 
Quantity, deſtroys its ſharpneſs, or 
acidity, and renders it mild. 

In the courſe of this Work, Alca- 
lis and Acids will be farther en 

CID. 


Acid. 


This may be underſtood in ſome 
Meaſure, by the Explication of an 


Alcali. It ſignifies no more than a 


ſour Body; ſuch are the Juices of 
unripe Fruits, Verjuice, Vinegar, and 
Spirit of Vitriol. 

The curious and learned Reader 
may conſult Meſſieurs Homberb, 
Geoffroy, and Lemery, in the Me- 
moirs of the Academy of Sciences. 


ELASTIC. 


A Body or Subſtance is faid to be 
Elaſtic, when it is capable of being 
forc'd by preſſure into a ſmaller ſpace 
than it took up before, and again 


on the preſſure being remov'd, of re- 


ſtoring itſelf to its former dimenſi- 
ons by its own Power. And any 
Body is alſo ſaid to be Elaſtic, which 
having its Figure chang'd by any out- 
ward force, recovers its uſual Figure 
upon a removal of that force. 
Thus Wool is Elaſtic in the firſt 
Senſe, as alſo the Spring of a Watch, 
or any other Spring, or ſpiral Wire, 
that is, a Wire form'd into Rin 
like a Cork-ſcrew. In the latter 
Senſe, a Sword-blade may ſerve as 
an inſtance, or Whale-bone, or a Bow. 


FERMENTATION. 


Is that inteſtine motion of the 
| Juices of Vegetables or Plants, which 
you to, or rather produces in the 
ermented Liquor an intoxicating, 
ſtrong Spirit. Thus Ale acquires all 


quors which yield bY 
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its Strength by Fermentation, as do 
all Wines, the juice of Birch taken 
in the bleeding Seaſon, Honey diſ- 
ſolved in Water, and all other Li- 
Diſtillation an 
inflammable Spirit, like Brandy. This 
is call'd a vinoſe Fermentation. The 
ſecond Fermentation of vegetable 
Juices, or the Juices of Plants, is 
call'd an acetoſe Fermentation, be- 
cauſe Vinegar is produced thereby, 
which in Latix is call'd Acetum. And 
this is the Fermentation which all 
Liquors undergo when they grow 
Sour. But it never can happen to any 
Liquors which have not firſt ſufer'd 
a vinoſe Fermentation. All Vegeta- 
bles will not be brought to a Fer- 
mentation; for thoſe that have a 
biting Aromatic taſte, ſuch as Gar- 
lick and its Kinds, Muſtard, Horſe- 
Raddiſh, Tobacco, and others. of 
that ſort, cannot be made to Ferment. 

The term Fermentation has been 
miſapplied by ſome of the Chymiſts, 

to 
EFrFERVESCENCE, 


Which is a violent Motion, ſome- 
what like boiling, cauſed by mixing 
different Subſtances together, attend- 
ed with a hiſſing Noiſe, Heat, and 
Expanſion. This is moſt remarkable 
in the mixture of an Alcali with an 
Acid; as Oylof Tartar with Spirit of 
Vitriol, or Salt of Tartar with Juice 
of Lemons. But this Eferveſcence 
produces nothing like a v:noſe Spirit. 

It is again miſapplied to animal or 
vegetable Subſtances ina ſtate of Pu- 
tre faction; for this Motion of the 

minute 
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minute parts tends to the deſtruction 
of the Body or Subſtance, but by no 
means to the pryduction of a vinoſe 
Spirit. | | 

Hence it appears that Fermentati- 
on, Efferveſcence, and Putrefaction 
are very diſtinct Operations, or At- 
fections. 

It is farther to be obſerv'd, that 
no Subſtances whatever can ferment, 
and produce a vinoſe Spirit, unleſs 
vegetables. And therefore thoſe who 
talk of a Ferment, or Fermentation 

in a human Body, are in a groſs Er- 
| ror; there being but one inſtance 
where it can poſſibly happen, and 
that 1s, when a Perſon has Eat a 
greater quantity of Fruits, or an 
other fermentable vegetables than his 
Stomach . can digeſt; for then the 
may poſſibly ferment there, and cauſe 
great Pain, Vomiting, and Purging, 


which the Phyſicians call the CHolera 
morbus. 


SPIRIT. 


There are many ſorts of Spirits, . 


which the Writers of Natural Hiſtory 
have mention'd, the principal of 
which I ſhall endeavour to Explain 
in as few Words as may be. 


S?IR1T of WINE. 


This is what we have above call- 
ed a vinoſe Spirit, by which the 
Reader muſt underſtand not onl 
that Spirit which is diſtill'd from 
Wine itſelf, but that which is pro- 
duc'd by Fermentation from any 
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ſort of vegetable Juices, as Malt, 
Molaſſes, Apples, Pears or Honey. It 
is the only Subſtance known in Na- 
ture, that will mix with Water en- 
tirely, and yet upon the Application 
of Fire will light into a Flame, and 
burn away. Its general Uſe, and the 
Knowledge every Body has of it, 
makes a farther Account of it un- 
neceſſary in this place. 


SPIRITUS SYLVESTRIS, er GAS 
SYLVESTRIS, 


This is an extreamly fine, ſubtile, 
and penetrating Spirit, Which is alſo 
the off-ipring ot Fermentation, and 
ſeems to die in ſome Meafure as ſoon 
as Born. This is that ſuffocating, 
ſharp vapour, which flies off from 
Liquors during the Action of Fer- 
mentation, which cannot be confin'd, 
bur burſts the Veſſel that contains the 
fermenting Liquor in pieces, unleſs 
a 7 N vent is left for it. It is this 
which affects the Noſe with a particu- 
lar Smell, or Senſation, when a Per- 
ſon holds his Noſe over a tub of 
Ale whilſt fermenting, or comes into 
a Room where it is Working. As 
this is the moſt ſubtile and ſudden 


Poiſon known in Nature, it may be 


worth while to explain its Eſſects in 
this place a little farther, becauſe 
this Treatiſe may poſſibly fall into 
the Hands of ſome, who might other- 
wiſe inadvertently expoſe themſelves 


y to the greateſt dangers for want of 


this Warning, Firſt then if a ſmall 
Hole is bor'd in the Top of a large 
Veſſel, containing a conſiderable quan- 

tity 
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tity of fermenting Muſt, and this 
Spirit is ſuffer”d to eſcape by that 
Orifice only, then if any Man ſhould 
put his Noſe to this Orifice, and 
draw the Spirit with his Breath, he 
will inſtantly fall down dead. If he 
takes in only a little of this Spirit, the 
Wonſequence is an * and a 
very little quantity will give him a 
Pall; y, or deprive him entirely of his 
Senſes, and render him an Ideot for 
ever. 

Again theſe Misfortunes have of- 
ten happen'd to People who have im- 
prudently expos'd themſelves to the 
influence of this Spirit, in cloſe Cel- 
lars, where quantities of Muſt have 

n fermenting in the time of the 
Vintage. Therefore in order to avoid 
theſe Dangers, they are oblig'd to let 
in the Air, by opening the Doors, 
and Windows, and making Fires in 
the Room. 


Now Muſt is the Juice of the Grape 


fermenting in order to make Wine, 
and this Juice ferments with more 
violence, than any of our own fer- 
mentable Liquors. But this ſhould 
be a Caution to every Body, againſt 
expoling themſelves raſhly in a cloſe 
Room, where any Liquor whatever 
is fermenting; for if they do, they 
will find to their coſt, that they will 
ſoon be feiz'd with an intolerable, and 
perhaps fatal Athma. 

*Tis perhaps a portion of this Spi- 
ritus SHlveſtris, or Savage Spirit, 
that imparts an intoxicating quality 
to fermented Spirituous Liquors, and 
cauſes Drankenneſs; a leſs degree of 
it gives a Sort of Lethargy, or 


quantity of this ſubtile Spirit 


TE” 
profound Sleep, ſometimes a Palſy, 
or a total deprivation of the Senles, 
and uſe of the Limbs, which in a 
tew Hours goes off; but a greater 
degree cauſes a true Apoplexy, and 
Death, as has been often experienced 
in thoſe who have drank great quan- 
tities of Brandy in a little time. 

I ſhould not diſmiſs this Subject 
without informing the curious Read- 
er, that tho* Malt-Liquor has been 
in uſe in Great Britain, but a few 
hundred Years, yet it was known to 
the Ancients and us'd by them. Dio- 
adorns Siculus mentions it as an Inven- 
tion of the great Oris King of Egypt. 
Herodotas allo deſcribes it; and Ta- 
citus ſpeaks of it as a Drink familiar 
to the Germans in his Time. 


SPIRITUS RECTOR, or RULING 
| SPIRIT. 


Every body knows, that all Trees 
and Plants differ from each other in 
Smell, and Taſte. Now the Spiritus 
Rector is that exceeding tine volatile 
Spirit, which remaining 1n the Tree or 
Plant imparts to it. its ſpecific Taſte; 
and the fame flying off, conſtitutes 
its peculiar Smell, which is different 
in every ſort of Plant, and cannot be 
imitated by any Art whatever. This 
Spirit reſides in the eſſential Oil of 
the Plant, and when this Oil is en- 
tirely drawn off by Diſtillation, the 
remainder of the Plant is left quite 
inſipid, inſomuch that all Plants are 
then alike as to taſte and ſmell. Again 
it is to be obſerv'd, that a very ſmall 
is ſuf- 
ficient 


— * 
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ficient to make this diſſerence in 
Plants; for when the eſſential Oil of 
a Plant is expoſed much to the Air, 
or kept a long time, this Spirit makes 
its Eſcape without conſiderably di- 
miniſhing the Weight of the Oil; and 


when the Oil has loſt its Spirit, it dif- 


fers little or none from the eſſential 
Oil of any other Plant, that has in 


the ſame manner been deprived of 
the Spirit. 


VOLATILE URINOSE SPIRIT. 


This is a Spirit produced by Diſtil- 
lation from the Parts of Animals, as 
Hartſhorn, Blood, Urine, Bones, and 
Silk. *Tis remarkable that no Sub- 
ſtance but that of Animals will yield 
this Spirit in any Quantity, unleſs 
Soot and Spunge, without previous 
Putrefaction; and that all Animal 
Subſtances whatever will, by proper 
Management, part with ſuch a Spirit 
as this, which we have above call'd 
a Volatile Alcalt. It conſiſts of the 
Volatile Salt of Animals diſſolved in 
Phlegm or Water. 


There are indeed ſome Plants that 


contain a Salt and Spirit ſomething 
like this, in a ſmall Quantity, as thoſe 
of the pungent Aromatic Claſs, which 


we have before obſerved will not 
ferment. | 


AC1D SPirITs. 


Theſe are forced by a great Heat 
from Mineral, and other Foſſil Bodies. 
The moſt remarkable are, Spirit and 
0. of Vitriol, Spirit of Mitre, Spirit 
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of Salt, Spirit of Sulphur, and Aqua 
Fortis, It 1 op by their Analyſis, 
that they conſiſt of an Acid Salt diſ- 
ſolved in a Proportion of Phlegm or 
Water. We ſhall explain theſe more 
at large in our Treatiſe of Salts. 


SULPHUR, 


This, in the common Acceptation, 
ſignifies nothing more than Brim- 
ſtone; but conder'd as a philoſo- 
phical Term, it ſignifies ſomething 


very different. Thus the Sulphur of 


Plants ſignifies their Oils; the Sul- 
phur of Animals is their Fat. 

Tis much more difficult to explain 
what they mean by the Sulphur of 
Metals. The Chymiſts tell us, that 
all Metals are compoſed of a Metalic 
Sulphur and Mercury, and that Sul- 
phur is the fixing Principle, which 
makes the Mercury cohere and form 
a ſolid Maſs. Several great Men have 
been of Opinion, that this fixing Prin- 
Ciple is Fire. 


MERCURY. 


This is only another Name for 
Quickſilver. 


This ſignifies no more than ſimple 


Water. 


CRYSTALLIZATION of SALTS, 


When Salts are diſſolved in too 
fmall a Quantity of Water to wp 
them 


them ſuſpended, the. Particles of Salt 
which were divided from. each other; 
and diſperſed in the Body of the 
Water, approach each other, and, 
joining together, ſhoot into Cxyſtals, 
and fix either to the Sides or Bottom 
of the Veſſel which contains them, 
and this is calld Cryſtalligation. 


n 
* 


- MexSTRUUM. 


Buy a Menſtruum is uſually meant 
a Fluid, Which -apply*d to a Sub- 
ſtance, in a certain degree of Heat, 
entirely diſſolves that Subſtance, ſo 
that the Menſtruum and the Subſtance 
are thoroughly mix'd and united. 


To make this clearer by an Example, 


Water is a Menſtruum to Salt and 
Sugar, which it diſſolves, and mixes 
intimately with, in ſuch a Manner, 
that the one is not diſtinguiſhable 
from the other. Au Fortis diſſolves 
Silver in the ſame manner; as Agua 


Regia alſo does Gold, in a proper 


Heat. Agua Regia is an Agua Fortis 
impregnated with the Spirit of Sca 
Salt. The ancient Chymiſts believed 
that ſome of the principal Solu- 
tions of Bodies were perform'd in a 
Philoſophical Month, which they 
reckon'd forty Days, and therefore 
they calld x wh diſſolving Fluid a 
Menſtruum, from menſiruus, Which, 
in Latin, ſignifies monthly. 


MicxoscopEE. 


; A Microſcope is only a very fine 


magnliying Glaſs, of which there are 
erent Sorts. Its Uſe is to 


many di 
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aſſiſt the Eye in diſcovering the Tex- 


ture or Nature of any Body what-' 


ever, which is too"ſmall” ro be exa- 
mined properly by the naked Eye. 


| * | 'Alk PU r. a g H 
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This is a Machine well know to 
the Learned. Its Name expreſſes its 
Nature and Uſes; for, by means 
thereof, the Air may be drawn out 
of any Veſſel, juſt as Water is by a 
Syringe or Pump. We ſhall have 
Occaſion to mention this more at 
large in our Treatiſe of the Air. 


VAcvun. * 

The Space whence the Air has 
been drawn by the Air Pump, is 
call'd a Vacuum. * 


We muſt once more beg the 
Reader's Patience, till we have ex- 
plain'd at large the Nature of Salts, 
and "Sulphur or Oil; for without 
theſe the Earth is an-unactive Maſs, 
uncapable of any Fertility, or of pro- 
ducing one ſingle Plant. Since then 
Salts, and Sulphur or Oils, have ſo 
great a {hare in Vegetation, it is ab- 
ſolutely neceſſary that the Nature 
and Properties of theſe ſhould be 
thoroughly underſtood, before we 
proceed any farther; and we will 


venture to promiſe, that if the 


Reader will attend carefully to what 
we {hall ſay upon the Subject of Salts 


and Sulphur, he will not chink his 


Time ill ſpent. 


: * 
4 8 F 
N & p Vs. a * 
/ 


an 


a. 


io _ The Rational 
* Of SALTS, 


The Method we ſhall purſue, in 
ex plaining the Nature of Se/ts, will 
be this, vis. 1 0 

1. We ſhall give the Manner of 
their Generation, or the Method of 
procuring them; with Obſervations 
thereon. | 

2. We ſhall endeavour to explain 
their Compoſition, Nature, and 
Structure, by Analyſing or dividing 
them into their component Parts. 

3. We ſhall give their Properties, 
with ſome Remarks. 4 

We ſhall begin with Vegetable 
Salts, or the Salts contain'd in Plants. 

Theſe are of three Kinds, vis. 
Native or Eſſential: Salts, Ræ d Al- 
—_ Salts, and Volatile Alcaline 

altas. | 


I. Of NaTive, or ESSENTIAL 
| SALTS. 


The Generation or Production of 
theſe, we ſhall explain in the Words 
of the Illuſtrious BoERHAAVvR; be- 
cauſe he has been ſo extremely exact 
upon this Subject, that it ſeems as 
it little could be added to what he 
has ſaid. 


The Example he gives is of Gar- 


den-Sorrel, but a Native Salt may 


be procur'd from any Succulent, or 


juicy Plant, by the ſame Method, 


rovided it is taken whilſt in a grow- 


5 ſtate, and before the Juices are 


iſſipated by the Heat of the Sun. 
But it muſt be remark'd, that the 
Native Salt of every Plant is of a 
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FARMER, 
different Nature from that of any 


other Plant. 


The Generation of, or Method of 
procuring NATIVE SAL TS. 


Take of Broad-leav'd Garden · Sor- 
yel, juſt before it puts out its Flowers, 
a large Quantity, pull'd from the 
Ground early in the Morning, waſh 
it from all he Sand or Dirt that ad- 
heres toit; when it is cut in pieces 
and bruis'd, put it into a clean Hemp- 
en Cloth, and preſs out ſtrongly all 
its Juice, which will be acid or ſour, 
green, and ſomewhat thick. | 

Add to this Juice fix times its 
Quantity of Rain-Water, and ſtrain 
the whole thro* a Linnen Bag ſo often 
= it becomes limpid or clear, and 
thin. | Deren 
When the Liquor is thus clear'd, 
put it into broad open Glaſs Veſſels, 
and let it evaporate over a gentle 
Fire without Smoak, in a place free 
from Duſt, till what remains acquires 
the conſiſtence of freſh Cream, and 
then it will be extremely Aeid or 
Sour. F 

Then put it into a clean, clear 
Glaſs Veſſel, like a Urinal, which 
muſt be filPd with it up to the Neck, 
and cover the Superficies of it with 
Oil of Olives, ſet it upon the Floor 
of a cool Cellar, and let it ſtand un- 


diſturb'd for eight Months. The 


Oil will prevent Fermentation and 
Putrefaction, and a Salt like the 
Tartar of Rheniſh Wine will be ge- 
nerated, which is the Natrve-Salt 
of the Sorrel. | . 


again as haſtily as po 


be Native Salis of all other Plants 
whoſe Juices have a manifeſt ſourneſs 
or ſharp Auſterity, reſemble more or 
leſs, like this, the Tartar of ſharp acid 
me = : 3 
WIe Salt ſhould have the Dregs 
or Frces which adhere to it waſh'd 
off, which _ * by adging 
cold Water to it, and pouring it o 
able, and then 
it muſt be dry*d by a gentle Fire. 
The Juices of thoſe Plants that are 
neither Sour, nor very Oily, yield a 
Native Salt very much like Mitre or 
Salt-Petre; ſuch a one is procur'd 
from Brook-Lime, Succory, Dwarf- 
Elder, Endive, Fumitory, Graſs, 
Water-Creſſes, Plantaine, Knot-Graſs, 
Self-heal, Dandelion, and many o- 
thers of this Kind. 
Thoſe Vegetables whoſe Juices are 


thick, and viſcid or roapy, as Parffarn, 


Comfry, &c. will not yield their 
Native Salts, except the Viſcidity, 


or Roapineſs, which prevents the 


Separation of the Salt trom the Li- 
_ and its Chryſtallizing, is firſt 
deſtroy'd by Fermentation. 
The Fuices of Plants which are 
Oily, Aromatic, and Balfamic, will 
yield no Native Salt at all, becauſe 


in theſe it is hinder'd from ſhooting 


2 Chryſtals, by the tenacity of the 
Oi . : a> | 

The Juices of ripe Fruits, as Grapes, 
&c. having undergone a thorough 


Fermentation, by ſtanding undiſturb'd 
for ſome time, depoſite their Faxces 
or Dregs, and become limpid or 
clear. Then if the Liquor is drawn 
off, and put into another clean Cask, 
the native Salt will fix to the botto 
and ſides of the containing Veſſel, 
and form that Subſtance which is 
call'd Tartar. DT gg 
This Native Salt procur'd after 
Fermentation, differs ſomething from 
that procur'd from the unfermente 


Juices of Vegetables, This laſt wi 


diſſolve in Water, which the former 


does with more difficulty; for it re- 
quires twenty times its weight of 
Water to diffolve it, and even then 
the Water muſt boil. However they 
both agree in being generally Acid, 
and never Alcaline, tho? eaſily con- 
verted into an Alcaline Salt by burn- 


mg. | . 

By the Analyſis of theſe Salts, it 
will appear, t they are by no 
means Homogeneous, but may be 
reſolv'd into an exceeding Elaſtic Air, 
a Water ſomewhat Acid, an Acidiſh 
fetid Spirit, an Oy] the moſt pene- 
trating and volatile of all others, a 
thick fix*d Oyl, a black Alcaline Coal, 
an Alcaline Sajt, and an Earth. 


ANALYSIS of NATIVE SALTS» 


Fill a clean glaſs * Retort two 
thirds full of the beſt white Tartar, 


„A Retort is 2. crooked Veſſel; ve'd'by. the Chai, with a large Belly to hold the Ingredients to be 


diſtilbd, and a narrow Neck, ads 
What riſes by the Heat of the Fire 


ed to enter the Mouth of the Receiver; which is che Veſſel that receives 
the Matter committed to Diſtillation, Theſe are 
together by what the Chymiſts call a Lave, which is a Cement, or kind of Mortar that 


ly. joined 
ales the Vapour 


C2 put 
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put it in a Sand-heat, Lute on a large 
Glaſs Receiver, let it continue in a 
gentle Heat for a long Time; a thin 

limpid Water will diſtil into the Re- 
river in plenty, which will be ſome- 
what acid, ſpirituous, bitter and odo- 
rous, and ſo penetrating that it will 
Teadily perſpire thro? the Pores of the 
Lute. 

Thea let the Fire be encreas'd to a 
degree equal to boiling Water, a 
whitiſh Vapour will aſcend, contain- 
ing a molt penetrating Spirit ex- 
tremely Windy and Elaſtic. There 
comes over allo with this Spirit a 
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to the Air, will again grow hot, and 
by attracting the moiſture ot the Air, 
will quickly diſſolve into a Liquid. 
In the mcan time; it is remarkable, 
that the Ia tar whence this is pro- 
duc'd is diſſolved in Water with dif- 
ficulty. he bid 440 

When this remaining black Maſs 
is burnt in the open Air, it flames, 


and leaves afterwards a pure White 


Salt in a great Quantity, which is 
highly Alcaline, and fiery, whoſe 
Nature will be explain'd hereafter, 
and a very ſmall Quantity of 
Earth. LS) 


moſt Subtile Oyl of a yellow Colour, 


and a Smell not diſagreeable, ſome- 
thing Aromatic, and which is bitter 
and heating ; it is impoſſible to con- 
tain this Spirit and Oyl within any 
Bounds, for if the Lute is ſo ſtrong 
as to prevent its perſpiring through, 
it will break the Glaſs. 

Take theſe out of the Receiver, 


and urge the Remainder with an ex- 


tream degree of Fire, the aforeſaid 
Spirit and Oyl, will {till continue to 
come over, but with them a thick, 
black, ſtinking, heavy, tenacious, 
bitter Oyl. The remaining Tartar 
will be black, acrid, and alcaline. 
When the Remainder is urg'd with 
the extremeſt degree of Fire, an ex- 
ceeding thick, black, pitchy Oil will 
come over with ſome fumes, nor will 
they ceaſe tho' you continue the 
Operation ever ſo long, and with 


never ſo great a Degree of Fire. 


What remains in the Retort will be 


extremely black, acrid, alcaline and 


dry, which when Cold and expos'd 
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The Obſervations we ſhall make 
upon this Proceſs, are theſe, 


I. That Tartar or a Native Vege- 
table Salt, which was an Acid, (as 
may appear from the Efferveſcence it 
makes with an Alcali, poured upon 
the Water wherein Tartar has been 
diſlolv'd) after having its Acid ſepe- 
rated from it by Fire, is converted 
into a pure Alcaline Salt, 

2. That whatever was ſeparated 


from this Native Salt by Diſtillation, 


was contain'd in the Juices of the 
Plant, and this Remark may be of 
ſome Conſequence to us when we 
come to treat of the Structure of 
„ 

3. That all Native Salto, tho? ne- 


ver ſo Acid, will be converted into 


an Alcaline Salt, by burning in the 


ſame manner as Tartar. 


4. That when Plants rot and mix 
with the Earth, the falinc and oily 
parts of theſe Salts impregnate it with 

Particies 


es 


Partictes;fitrro promote the Vegetati- 
on off treſh Plants; while the more 
volatile Particles perhaps eſcape, 
and mix with the Air. | 2 
5. That the Npt/ve or - Eſſential 
Salts; of all Vegetables conſiſt of a 
very elaſtic Air, Water, Oil, a vola- 
tile .a6id\Piiverple, and a .d Salt, 
which laſt, as we: ſhall preſently 
ſhew, is reſal vable into a i Earth, 


and ſomething that becomes volatile 


when ſeparated from its A Earth. 
6. That the Difference which, as 


we before obſerv'd, is found in the 


Native Salts of the divers kinds of 


Vegetables, ſeems to depend in a 
great meaſure upon the different Pro- 
portions of the above-named Princt- 


ples, which enter their Compoſition, 
particularly of the Acid. The Al 
teration they receive from the va- 


rious Combination of theſe, it is not 
1o eaſy to explain. 


From what has been ſaid above, 
the intelligent Reader will readily 


underſtand: the Reaſon, Why Land is 


beggar'd or impoveriſh'd, by bearing 
frequent Crops of any Vegetable thar 


is taken off the Ground; tor by this 


Means it is deprived of its fructify- 
ing Salt and Oil, and therefore re- 
quires a long Sabbath of Reſt, be- 


fore Nature, unaſſiſted by Art, can 


repleniſh the barren Earth with its 


fertilizing Principles. How it comes 


to pals, that different ſorts of Dung, 
Manure, or Compoſt reſtores Land, 


after being impoveriſh'd, to its for- 
. mer Vigour and Fertility, will be the 
Subject of our future Enquiries. 
Mean tune, it is worth our while to 
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obſerve, that if thoſe Vegetables 
which are the Produce of the Land, 
are fuffer d to remain and rot upon 
the place where they grew, the Land 
will by no means be impoveriſh'd: 
Or if Cattle are ſufferꝰd to Graze the 
Vegetables upon the Land which 
produc'd them, and reſtore the Salts 
and Oils to the Earth, by their 
Dung and Urine, tho' ſomewhat al- 


ter'd in the Texture by the animat Di- 


geſtions, the Ground will ſtill retain 
its Prolific Vertue. Nay this will 
even be increas'd, if the Cattle eat 
upon the place more Vegetables than 
grew there; as Hay, Straw, Oc. O- 
therwiſe if they are ſuffer'd to eat 
the produce of the Land, and are ta- 
ken to another place at Night, to 
Dung, and Stale, the Land will be 
beggar'd in proportion. And hence 
alſo the Wiſdom of the CREATOR 
is manifeſt in enjoining the 1/raelztes 
to let their Lands reſt every ſeventh 
Year. 1 

It is alſo worthy Obſervation, that 


VIß GIL who ſeems to have been the 


beſt Husbandman, as well as Poet, 
among the Romans, has recommend- 


ed, as a great Improvement to barren: 
Land in Tillage, to let it lie tallow 


every other Year. 


Alternis idem tonſas ceſſare Novales, 
Et ſegnem patiere ſitu dureſcere Cam- 
pum, GOR. L. I 

\ 


Yet theſe unhappy Soils the Swain 


forbears, 


And keeps a Sabbath of alternate 


Years: | 
That 
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That the ſpent Earth may gather 
heart again; 4188 
And, better'd by Ceſſation, bear the 
Grain. Dr YDEN. 


It may not be diſagreeable to the 
eurious Reader, to be inform'd, that 
Sugar is the native Salt of the Cane 


that produces it, and that its Speci- | 


fic difference from other #ative Salts 
ſeems to conſiſt in the great proportion 
of Oil which enters its Compoſition. 


The next which fall under our Ex- 
amination are, | 


II. ALCALINE SALTS. 


The Herb Kali or Glaſs-wort is 
remarkable tor affording the greateſt 
quantity of a fix'd Salt of any other 
Vegetable whatever. Now the 4- 
rabians have call'd this Salt Alcali, 
adding to the Name of the Herb 
their Particle A! by way of Prehe- 
minence, according to the Cuſtom 
of their Language. Now becauſe 
the Salts of Kali will make an Effer- 
veſcence with all ſorts of Acids, the 
Chymiſts have adopted the Arabian 
Word, and _—_— it to all Sub- 
ſtances which will in like manner Ef- 
ferveſce upon being mix'd with an 
Acid. | 


Theſe Alcaline Salts are of two 


Sorts, fix*d, and volatile. 
Of fd ALCALINE SALTS. 


Theſe Salts were well known to 
the Ancients as appears from Ariſto- 
tle, Varro, Pliny, Columella, and moſt 


of the old Writers upon the gubject 
of Natural Hiftory , but not by this 
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Name. 


| procuring fix d AL CAU INE SALTS. 


Tanke any quantity of Norm- wood, 
et it be dried in a warm Air, then 
lay it on a Heap and ſet it on Fire; 
it will firſt emit a Smoak, which 


will grow blacker as the Fire en- 


creaſes, and as the Water remainin 

in the Worm-wood evaporates out of 
it; at laſt the Oil of the Plant will 
take Fire, and burſt out into a Flame, 
and when the Oil is conſum'd, no- 
thing will remain but white Aſhes. 
Put theſe Aſhes into a Crucible, and 
expoſe them to as great a Heat as 
they will bear without melting, 
where let them continue for ſome 
time, then boil them in four Times 
their weight of Rain-water, take 
them off the Fire, and let them ſtand 
till the Aſhes ſubſide to the bottom. 
Pour off the clear Liquor, which will 


be ftrongly impregnated with the 


Salt of the Plant, and is call'd a Lixi- 


vium or Lye; ftrain this Lixivium 
thro' a thick Linnen Cloth ſeveral 
times, till the Liquor paſſes thro? 
clear and tranſparent. Add more 
Water to the Aſhes, boil and ftrain 


as before, and let this be repeated 


till the Aſhes will yield no more Salt, 


and the Water comes off inſipid. Mix 


all the Liquors together, and evapo- 
rate the Water by boiling, till the 
Remainder begins to be thick, which 
then keep perpetually ſtirring with 
an 
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the Veſſel. 
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an Iron Inſtrument, to keep it from gree, if the O 


ſticking to the ſides or bottom of 
When the Water is en- 
tirely evaporated a white Alcaline 
Salt will remain, which is the & d 
Salt of the Plant. 


Ihe Inſtance we have here given 
is of Worm-· wood, but a ld Alca- 


line Salt may be procur'd from any 
other Plant by the ſame Treatment; 
except thoſe which have an acrid, 
pungent, Taſte and Smell, as Garlick, 
Onions, Creſſes, Horſe-Raddiſb, Muſ- 
tard, and many others of the ſame 
Tribe, and alfo ſome Sea Vegetables, 
which will yield little'or none of their 
Salt, being volatile, and approaching 
the Nature of an Animal Salt, which 
we ſhall explain when we-come to 
treat of volatile Salts. As 
The Juices and Extracts of Plants 
burnt in this Manner, will yield ſuch 
an Alcaline Salt, as will alſo the na- 
tive Salt of Vegetables, procur'd ei- 
ther with, or without Fermentation, 
as was before oblerv'd, but Vegeta- 
bles that have had their Salts boiPd 
out, or have been long expos'd to 
the Air, and endur'd the Viciſſitudes 
of Heat and Cod, Wet and Dry, as 
alſo thoſe that have undergone” Pu- 
trefaction, will leave, after burning, 
Aſhes entirely inſipid, from whic 


ſuch a Salt can by no Art whatever 


be obtain'd. 
Ihe dry black Faces which re- 
main after the Diſtillation of Vinegar, 
will alſo yield, after burning, an Al- 
caline xd Salt. | 

No Plant will yield a d Salt, 
tho? burnt to never ſo great a de- 


tion be performꝰd 
in a cloſe Veſſel, which hinders the 


Communication of the external Air 


with the burning Plant; for with- 
out the Admiſſion of the Air, the 
Plant can never Flame, and a black 
vegetable Oil or Sulphur will be left 
in the Plant, till the Flames have 
conſum'd it, ſuch as we obſerve in 
Charcoal, and when this black Oil is 
entirely diſſipated, it will Flame no 
longer, and till then no fix*'d Salt 
can be procur'd. ED 
The intenſe Heat of a Charcoal 
Fire, is entirely owing to the aBove- 
mention'd black vegetable Oil or 
Sulphur. Þ —© e 
Here give me leave to animadvert 
upon an Error of ſome Chymiſts of 
the firſt rate, Who affirm that this 
Salt was not pre- exiſtent in the 
Plant, before the Action of the 
Fire thereon, but that it is entirely 
the Off- ſpring of, and made by the 
Fire. But there are ſeveral Rea ſons 
which make me believe that this 
Salt did actually exiſt in the Plant 
before Burning, but diſguiſed by 
being mix'd with, and thoroughly u- 
nited to the Acid and Oyl of the 
Plant, which as the Acid abounds 
either more or leſs, it appears in the 


Shape of an Acid, or a nitrous Salt. 


If this was not ſo, how comes it to 
paſs, that after an Extract has been 
got from a Plant by boiling, which 
diſſolves its Salts, the Aſhes of the 
Plant afterwards burnt, ſhall be en- 
tirely inſipid, and can be made to 
yield no Alcaline Salt by the ex- 
tremeſt Tortures of the Fire, or any 
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Art whatever? Mean time, burn the 
Extract which has been made by 
boiling, from the very ſame Plant, 
and = Aſhes ſhall yield the very 
ſame ſort of Alcaline d Salt, as 
would have been procur'd from the 
Aſhes of the Plant, if it had been 
burnt without boiling. Now it can- 
not be imagined that fo ſmall a Heat 
as that of boiling Water could have 
made this Salt; for then it would 
have been in the Plant after boiling 
as well as in the Extract. 183 
Hence it ſeems to appear very 
plain, that theſe Salts did actually 
8 in the Plant before Burning; 
or if they had no Exiſtence in the 
75 they could not be boil'd out 
it. 
The Urine of Animals which eat 
Vegetables only, and drink Water, 
will furniſh us with another Argu- 
ment to confirm the Exiſtence of 
Alcaline Salts in Vegetables before 
burning, for this. Urine is manifeſtly 
Salt, as appears by the Taſte, and 
will yield an Alcaline Salt, but of a 
Volatile Nature, having been depriv- 
ed of its fixing Earth, by the A- 
nimal Digeſtions which it has paſs d 
through. 


We muſt farther obſerve, that the / 


fd Salts of different Plants differ 
eſſentially from each other, of which 
thoſe who are converſant in Glaſs- 
Works are abundantly ſenſible, the 
Salts of ſome Plants making a much 
finer Glaſs than thoſe of others, as may 
be ſeen in Antonius MVeri's Treatiſe of 
Glaſs. And I have been told by Phy- 
ſicians very capable of judging in 
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theſe Matters, that the I Falte 
of different Plants have pery different 
Effects upon a human Body, even 
after they. are rendęr'd entirely Neu- 


tral by the Addition, of, an Acid, now 


if theſe Salts are entirely the Offspring 
of the Fire, it ſeems to me incon- 
geivable that. the Salt Nh ane Plant 
ſhould differ in any reſpect from that 
of another. Tat! * | ud asl 190 
However, tis poſſible theſe. Salts 
may contain in them ſome Particles 
which they received from the Fire, 
and which may e their pun- 

ent, igneous. Late. 
6 Bur Whee ſeems to prove beyond 
all Contradiction, that fx*d Alcaline 
Salts are not, as Van Helmont chuſes 
to phraſe it, the Off- ſpring of the 
Fire, is that a xd Alcaline Salt 
may be, and frequently is produc'd 
without any burning at all, very little 
different from Pot-aſhes or Salt of 
Tartar. An obvious inſtance of this, 
is that Alcaline hd Salt which is 
left after the Evaporation of mineral 
Waters of moſt Kinds. 
The Natron of the , Egyftians, 
which was the ancient Nztre, is an- 
other Inſtance to our preſent Pur- 
poſe. This is of an Alcaline abſter- 
e Nature, and may be us'd inſtead 
of the Cineres Clavellati, or Pot- 
aſhes, and is procur'd from the Earth 
by boiling only, or left by the E- 
gyptian Waters after Evaporation ; 
and there is an Earth near Smyrna 
at this Time, Which by the ſame 
Management will yield ſuch an 4- 


caline Salt. 
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ANALVYSIs of rix*'D ALCALINE 
SALTS. 


Set any Quantity of theſe Salts in 
à moiſt Place, till they diſſolve into 
a Fluid, by attracting the Moiſture 
of the Air; this is calPd an Oil per 
Deliguium, which lets fall to the 
Bottom a white Earth. Evaporate 
from it all the Moiſture it has con- 
trated from the Air, put the Re- 
mainder into a Crucible, expoſe it 
to a ſtrong Fire till it melts, and 
afterwards ſet it again in a moiſt 
Place to diſſolve; by this means 
more Earth will ſeparate from it. 
Repeat theſe Operations till the 
whole Body of the Salt 1s reſolved 
into Earth, and a more volatile Part 
which evaporates, as may appear 
from this Conſideration, vis. that 
the Weight of all the Earth together, 


procured from any Quantity of ud 


Salt, is much leſs than that of the 
original Salt, before theſe repeated 
Calcinations and Solutions. 


The Properties of r D ALCALINE 
SALTS, are theſe : 


1. They ſurprizingly open and 
divide all rains. TN. and 
mineral Subſtances, and hence be- 
come very uſeful to the Chymiſts, 
in extracting TinQures; and to the 
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Metaliſts, in ſeparating tlie Sulphur 
and Scoria or Droſs of Ores from 
the Metal. 

2. When boil'd with an animal, 
or vegetable Oil, in a certain Pro- 
portion, they intimately unite with 
it, and form a penetrating deterg- 
ing Subſtance, which is diſſolvable 
in Water; and is of a Nature very 
different, both from the component 
alcaline Salt and Oil. This is com- 
monly known by the Name of Soap. 

3. Theſe Salts melted by an in- 
tenſe Heat, with Sand, or Flints 
reduced to Powder, in a certain 
Proportion, they join intimately 
with them, and both together are 
converted into Glaſs. 

4. If expoſed to the open Air 
they attract ſtrong'y the Moiſture 
thereof, which increaſes their Weight, 
and in a little time diſſolve into an 
oily Liquor, whoſe * ſpecific Gra- 
vity is to Water as ſeven to five. 

5. If mix'd with any Acid, eſpe- 
cially in a fluid State, they raiſe an 
Efferveſcence, with Ebullition, a 
hiſſing Noiſe, and violent inteſtine 
Motion, and at the ſame time 
emit a great Quantity of elaſtic Air, 
but deſtroy the Acid, and are them- 
ſelves deſtroy'd; for if mix'd with 
the Acid till they will efferveſce no 
longer, both the alcaline Salts and acid 
joining intimately together entirely 
loſe their own Natures, and are con- 


* The /pecific Gravity of a Body, is its Weight compared to that of another Body of the ſame Bulk or 
Bigneſs. Thus Metals are ſaid to be ſpecifically heavier than all other Bodies, becauſe they weigh heavier 
than any other Body of the ſame Bulk or Bigneſs; but the ſpecific Gravity of every Metal is different; thus 
a Cubic or ſquare Inch of Gold, is to a Cubic or ſquare Inch of Water, as 19636 to 1000, of Mercury to 
Water, as 1419 to 1000, of Lead, as 11345 to 1060; of pure Silver, as 11087 to 10003 of Copper, as 
8843 to 100 of Iron, as 7852 to 1000; of Tin, as 7321 to 1009. | 


Nums. 3. 
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18 
verted into what the Chymiſis call a 
neutral or middle Salt, of which we 
ſhall have frequent Occaſion to make 
mention in the following Diſ⸗ 
courſes. | 

6. They attract the Acid of the 
Air, and will in time be ſo far im- 
pregnated therewith, as to become 
entirely neutral; and ſo ſtrongly do 
they attract any Acid floating in the 
Air, that if they are expoſed in a 
Room where Spirit of Nitre is eva» 
porating, they will attract the acid 
Spirit and become Nitre; if in the 
ſame manner, they are expoſed to 
the Vapour of the Spirit of common 
Salt, they imbibe the Acid and be- 
come common Salt; hence, as they 
aflord a Matrix for Acids, they are 
call'd the Female Salts, as the Acid 
is calPd the Male. 

7. They turn the Syrup of Violet. 
green, which Acids make red. 

8. They have little or no Smell. 
9. They coagulate Milk, by being 
boil'd with it. 

10. They are exceeding ſharp, 
fiery, and pungent to the Taſte. 

11. If apply'd to the Skin, and 
confined upon it for ſome time, they 
act like Fire, cauſing the ſame Sen- 
ſation, and raiſing an Inflamation, 
which terminates in a hard black 
Gangrene, call'd by the Surgeons an 
Eſcbar, and if added to the Fleſh 

of dead Animals, they ſoon introduce 
a fetid Putrefaction. | 

12. Tho? it is a hd Salt, it is 
capable of being render'd volatile; 
firft, by mixing it with three times 
its Weight of calcined Bones, and 
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keeping it in Fuſion a conſiderable 
time with a ſtrong Fire; ſecondtr, 
by faturating it with Vinegar; for 
then it will become neutral, and 
evaporate with a very gentle Heat. 

13. Theſe alcaline Salts mix'd 
with three times their Quantity of 
Water, of an Heat equal to that of 
the Atmoſphere, increaſe the Heat 
of the Water conſiderably ; which 
Increaſe of Heat only continues till 
the Salt is diſſolved. 

14. A fix'd alcaline Salt extremely 
dry, mix'd with Spirit of Vine, ab- 
ſorbs the Phlegm, and renders it an 
exceeding pure Spirit which the 
Chymiſts call Alcohol; at the fame 
time, by abſorbing the Acid con- 
tain'd in the Spirit, it becomes, 
in ſome meaſure, neutral, and if 
throughly impregnated with the Acid 
of the Spirit, it is render'd entirely 
neutral, and becomes volatile as 
when ſaturated with Viuegar. 

The curious Reader may, perbaps, 
be agreeably entertain'd with Mon- 


ſieur Homberg's Obſervations upon 


the abſorbing Property of fx'd al- 
caline Salts, upon being mix'd with 
difterent acid Liquors, 

That ingenious Author remarks, 
that one Ounce of Salt of Tartar will 
abſorbe all the Acid of fourteen 
Ounces of diſtil'd Vinegar ; and when 
the Salt is dry'd, its Weight will be 
increaſed three Drams and thirty- 
fix Grains, the remaining Vinegar 
will be pure inſipid Water; hence 
the Proportion between the Acid and 
the Water of the Vinegar is de- 
termined. | | 
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One Ounce of Salt of Tartar ab- 


ſorbs all the Acid out of one Ounce, 


two Drams, and thirty-one Grains 
of Spirit of Nitre; the Weight of 
the Salt, after Evaporation of the 
inſipid Moiſture, increaſes three 
Drams and ten Grains. 

An Ounce of Salt of Tartar ab- 
ſorbs all the Acid out of two Ounces, 
five Drams of Spirit of common Salt; 
the Increaſe of Weight, after evapo- 
rating the Moiſture, 15 three Drams 
twenty-four Grains. ON 

An Ounce of Salt of Tartar ab- 
ſorbs all the Acid of five Drams 
of Oil of Vitriol; the Increaſe of 
Weight, after Evaporation, 1s three 
Drams five Grains. | 

An Ounce of Salt of Tartar ab- 
ſorbs all the Acid from an Ounce, 
two Drams, and thirty Grains of 
Aqua Fortis; the Increaſe of Weight, 


after Evaporation, is three Drams fix 


Grains. | 

This is the Account given by Mr. 
Homberg, in the Memoirs of the 
Academy of Sciences, from whence 
it has been transfer'd into the Philo- 
ſophical Tranſattions, in the Abrdg- 
ment of which, either Mr. Lowth- 
rop, or his Printer, has made ſome 
egregious Miſtakes. 


It is remarkable enough, that tho? 


 alcaline Salts attract all manner of 


Acids, yet they attract ſome Acids 
more ſtrongly than others. Thus if 
an alcaline Salt is ſaturated with Vi- 
0 and if Spirit of Nitre, Spirit 
of Salt, Spirit of Sulphur, or Spirit 
of Vitriol be pour'd upon it, the 


alcaline Salt will let go the Acid of 
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the Vinegar, with which it was ſatu- 
rated, and unite with the other Acid; 
inſomuch that a Spirit of Vine gar 
may be diſtiPd with a gentle Heat. 
Again, if Oil of Vitriol is pour'd 
upon an alcaline Salt, which has been 
ſaturated with the Spirit of Mitre, 
the Acid of the Vitriol will upite in- 
timately with the alcaline Salt, and 
expel from it the Spirit of Nitre. 
Theſe two Inſtances are ſufficient 
for our preſent Purpoſe, our Deſign 
being only to explain the Nature of 
alcaline Salts, ſo far as will be uſeful 
hereafter in illuſtrating the Nature 
of Vegetation; we {hall therefore 
only add, that the ſtronger or more 
ponderous Acid always expels the 


_ weaker; and the alcaline Salts thus 


ſaturated, approach the Nature of 
that Salt from which the ſtronger 
Acid was diltiPd. | 

Before we diſmiſs this Subject, it 
w1ll be proper to make the following 
Remarks. 

1. That the ſpecific Matter of 
theſe Salts was originally volatile, 
before it was intimately join'd with 
a xing Earth, and becomes ſo again 
as ſoon as freed from it. This we 
may infer from the Analy/is of theſe 
Salts, and alſo from an Obſervation 
made above; that Plants expoſed to 
the Viciſſitudes of the Weather, can, 
by no Art whatever, be made to 
yield this Salt. This is farther con- 


firm'd by another Obſervation, vis. 

that Plants will yield no d Salt 

after this volatile Principle has been 

diſlodged by Putrefaction. Add to 

this, that no Part of any Vegetable 
D 2 


what- 
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whatever is of a fix d Nature, except 
the inſipid Earth; and it does not 
appear, that this inſipid Earth can, 
by any means, be brought to put on 


the Nature of a ſaline Body, unlets 


Join'd with the above-mention'd vo- 
latile Principle. 

2. That theſe Salts contain a great 
Quantity of Air; becauſe when their 
Texture is deſtioy'd, by mixing with 
an Acid, they emit a great Quantity 
of very elaſtic Air; and this ſeems 
pretty ſurpriziug, conſidering the 
extreme Degree of Fire theſe Salts 
have undergone, which one would 
think capable of forcing all the Air 
from them. But I will not pretend 
to determine how tar Air, or, at 
leaſt, a Part ot it, may be concen- 
trated and fix'd in Bodies. How- 
ever, give me leave to put this 
Queſtion to the judicious and learned 
Reader, vig. Whether Air itſelf may 


not be heterogeneous, and conſiſt of 
Parts, which, when ſeparated from 


each other, may be of very different 
Natures, and have Properties very 
diſtinct from what they had in the 
Compound? Thus, may not the 
Particles of the Air, when ſeparated 
entirely from the primogenial Acid, 
which we {hall have frequent Occa- 


ſion to mention hereafter, be no 


longer elaſ/ic, but capable of being 
Ax d, and united with Bodies ſo as 
to endure an extreme Heat? And is 


not this azelaſiic Part of the Air 


the above-mention'd Principle, which 
joining intimately with Part of the 
Earth of the Vegetable, forms the 


d aicaline Salt? What makes 
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this the more probable is, that the 
Moment theſe Salts come into Con- 
tract with an Acid, a vaſt deal of 
elaſtic Air is generated, which could 
by no Art be procured fram either 
the alcaline Salt or the acid, when 
ſeparate. Now this ſhould ſeem to 
be owing to the diſunited Parts of 
the Air ruſhing into the Embraces 
of each other with Vehemence, 
which, breaking through all Ob- 
ſtructions to compleat this Union, 
cauſe that inteſtine Motion which is 
call'd Efferveſcence, 

3. From what has been ſaid it 
appears, that Earth, tho? of itſelf it 
can neither be diſſolved in Water, 
or melted by the Fire, yet, under 
certain Circumſtances, it 1s capable 
of both. How this comes to paſs 
we ſhall explain more at large in 
our Diſcourſe upon Earth. 

4. From hence may be gather'd, 
that no alcaline Salt whatever, when 
committed to the Earth, can retain 
long its alcaline Nature, but muſt, 
by the aniverſal Acid of the Air, be 
converted into a zeutral Salt of 
great conſequence both in animal 
and vegetable Life; and hence the 
judicious Husbandman wall perceive 
the Reaſons why the Aſhes of Ve- 
getables fructify the Ground, and 
reſtore Fertility to Land which has 
been beggar'd, and worn out by ill 


Management. 


Amongſt other Authors who have 
wrote on the Subject of Husbandry, 
that great Philoſopher and Poet 
V1xGIL mentions this Improvement, 
as a Thing of great LA: 

t 
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tho? he ſeems to be unacquainted 
with the true Reaſons of ir. 


- xz (pudat) 
Effetos cinerem immundum jactare 
Per agros. Gxokd. L. 1. 
Thus tranſlated by DRY DEN. 


Yet ſprinkle ſordid Aſhes all around. 


And again. 


Spe etiam ſleriles incendere profuit 
agros, | 

Atque levem 
urere flammis. 

Sive inde occultas vires & pabula 
terre 

Pinguia concipiunt: five illis omne 
per ignem 

Excoquitur vitium, atque exudat 
inutilis humor: | 

Seu flares calor ille vias, & cæca 
relaxat | ; 

Spiramenta, novas veniat qua ſuccus 
in berbas: 

Ses durat magis, & venas aſtringit 
hiantes; | 
Ne tenues 
ſolis 
Acrior, ant Boreæ penetrabile frigus 

adurat. GEORG. L. 1. 


pluvie, rapidive potentia 


Long Practice has a ſure Im 
ment found, 

With kindl'd Fires to burn the 
barren Ground, 8 | 
When the light Stubble, to the Flames 
reſign'd, 


prove- 


Ts driv o along, and crackles in the 


ſtipulam crepitantibus 
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Whether from hence the hollow 
Womb of Earth 

Is warm'd with ſecret Strength for 
better Birth ; | 

Or, when the latent Vice is cur'd 
by Fire, 

Redundant Humours thro? the Pores 
expire; 

Or that the Warmth diſtends the 
Chinks, and makes 

New Breathings, whence new Nou- 
riſhment ſhe takes; 

Or that the Heat the gaping Ground 
conſtrains, 


New knits the Surface, and new 


{trings the Veins ; 
Leſt ſoaking Show'rs ſhould pierce 
her ſecret Scat, | 
Or freezing Boreas chill her genial 
Heat; 
Or ſcorching Suns too violently beat: 
D&Y-DBNe-- 


Of VvOLATILE ALCALINE SALTS» 


All the Parts of Animals, as well 
Solids as Huide, molt Vegetables, 
after Putrefaction, and ſome with- 
out it, as Muſtard, Horſe-raddiſb, 
Garlick, and many others of the 
pungent aromatic Kind, many Sea 
Vegetables, and' Soot, will, when 
committed to Diſtillation, yield a 
volatile alcaline Salt, in moſt reſ- 
peas like a d alcaline Salt; for it 
ferments with Aczds, turns Syrap of 
Violets green, has a rtnoſe Smell, 
and is, 5 a due Proportion of Acid, 
convertible into a neutral or middle 
Salt, the Nature of which will be 
explain'd hereafter. The Dillerence 

| | chiefly 
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| chiefly conſiſts in their Volatility; 


for they riſe with a very ſmall de- 
gree of Heat, and will evaporate, 


When expoſed to the Air, in a Heat 


no greater than that of the Atmo- 
ſphere. However, theſe Salts re- 
quire a much greater Degree of 
Heat to ſeparate them originally 
from the animal or vegetable Sub- 
ſtance with which they were united. 


Of the Generation of, or Method of 
Procuriug VOLATILE ALCALINE 
SALTS. . 


PROCESS I. 
Upon ANIMAL SUBSTANCES. 


Fill a Retort, almoſt up to the 
Neck, with any dry animal Sub- 
flance, as Bucks-horn, Bone, Horſe- 
Hofs, Silk, Cobwebs, or Blood which 
has been dry'd over the Fire to a 
Powder; put it in a * Sand-heat, 
and lute on a large Receiver; in- 


(creaſe the Heat gradually, till a clear 


watry Liquor diſtils into the Re- 
ceiver by Drops ; continue the ſame 
Degree of Heat, as long as any of 
this Liquor will come over, and 


then take off the Receiver, and 


pour the Liquor into another Veſſel ; 


Jute on the Receiver again, and 


* The Clymifs expoſe Bodies that fall under their Enquiry to different De 


volatile Salt, and a ve 


increaſe the Fire, till whitiſh Clouds 
ariſe from the Ingredients, and they, 
together with theſe Clouds, an oily 
Spirit will come over into the Re- 
ceiver ; continue the ſame Degree of 
Heat, till this oily Liquor ceaſes to 
come over; then increaſe the Fire to 
a greater Degree, and a Spirit ſome- 
what more oily than the former, the 
volatile alcaline Salt, and an Oil will 
be forced into the Receiver; continue 
this Degree of Heat, till nothing 
more will ariſe, and then increaſe 
the Heat to the moſt extreme De- 
gree, and you will procure more 
red thick 
Oil; what remains in the Retort 
will be very black, by reaſon of a 
very heavy Oil ſo firmly united to it, 
that it cannot be ſeparated from it, 
unleſs the Subſtance be calcined or 
burnt in an open Fire; and then, this 
Oil being conſumed, the remaining 
Subſtance will be very white. 

It is worth while here to obſerve, 
how cloſely Water is united with 
animal Subſtances; for notwithſtand- 
ing theſe Subſtances, when com- 
mitted to Diſtillation, are extremely 
dry, yet the Fire forces from them 
a great Quantity of Water; for the 
Spirits drawn from animal Sub- 

ances are nothing more than Water 


grees of Heat; the fit and 


moſt gentle is that of the Vapour of boiling Water, to which they expoſe the. Veſſel that contains the Subſtance 


they would examine; the next is that of boil; 


containing the Subject of their Operation; the third D 
and is managed in the following manner, vix. over the 


ns Water, into which they put a Glaſs, or any other Veſſel 
| is What they call a Sand- Heat or Sand-Furnace, 
rate 


or Fire-place of the Furnace, they fix a Plate 


of Iron, broad and pretty thick, round the Border of which they raiſe a Wall of Brick or Stone, fo high as 


to contain a Quantity of Sand ſufficient to cover the Bod 


of the chymical Veſſels they would place in it; 


then, by means of a Fire lighted under the Iron Plate, they can iacreaſe the Heat from the moſt gentle De- 


gree, till the Sand Veſſel and In 


| 8 gredients contain'd therein are red hot; the /aft Degree of Heat is when 
they expote their Veſſels or Ingredients to a naked Fire. 


/ 
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in which a Proportion of volatile 
alcaline Salt is diſſolved. 
Under the Article of fix'd alcaline 
Salts it has been obſerved, that Ve- 
ctables which have been ſufficiently 
Poil'd in Water, will yield no Salts 
after Burning, neither putrefy'd Ve- 
getables, nor Vegetables that have 
long been expoſed to the Viciſſitudes 
of the Weather in the open Air, but 
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” that the Extract made from Vege- 
8 tables by Boiling, will, when burnt, 
5 yield a fix'd alcaline Salt. Now, let 
2 us remark in this Place, that Horns, 
K Hoofs, Bone, and all animal Sub- 


ſtances, will, by repeated Boilings, 
loſe the greateſt Part, if not all 
their volatile Salts and Oils, inſo- 
much that when committed to 
Diſtillation, they ſhall yield very 
little or none of either; meantime, 
the Jellies made from the Subſtances 
by Boiling, will, by Diſtillation, 
yield the ſame which the Subſtances 
themſelves would have done before 
Boiling. Let us add, that Bones 
which have been expoſed a long 
time to the Viciſſitudes of the 
Weather, and are perfectly put- 
refy'd, will not yield the leaſt Por- 
tion of either Spirit, Oil, or Salt; all 
that remains after Putrefaction bein 

a mere ſimple Earth, in no relpeck 
different from the Earth of Vege- 
tables, When freed from Salts, and 
Which is capable of reſiſting the Ef- 
forts both of Fire and Water, being 
unalterable by one, and undiſſol- 
vable by the other. 
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PROCESS IL. 
Ufon VEGETABLES, 


Take any Quantity of any fort of 


freſh juicy Vegetables in the Summer 


Seaſon, preſs them hard into a Tub, 
Barrel, or any other wooden Veſſel 
open at top, till the Veſſel is almoſt 
tull; expoſe them to the Air, and, 
in a little time, they will begin to 
grow hot, and this Heat will in- 
creaſe gradually, till the Vegetables 
grow fomething hotter. than boiling 
Water; which thoſe who have had 
Ricks of Hay ſet on fire, by putting 
it together too moiſt, will not be 
ſurprized at. This Heat will again 
gradually decreaſe, til the vege- 
table Subſtance acquire a Degree of 
Warmth not greater - than that of 
the Atmoſphere, and then the Ve- 


getables will all be reduced to a 


pappy Subſtance, much of the Con- 


ſiſtence of old thick Barm, which 


will be very fetid, ſomething like 
putrety*d: Urine ; meantime the Spi- 
ritas rector, or diſtinguiſhing Smell 


of the Plant is entirely deſtroy'd, in- 


ſomuch, that Herbs of all Kinds have 
exactly the ſame Appearance after 
Putrelaction. 


"Tis remarkable, that this Heat 


begins in the Centre of the Maſs of 
Vegetables that are heap'd together, 
and the more they are comprels'd, 
the greater will be the Degree of 
Heat. Hence ir comes to pals, that in 

large Ricks of Hay not Es. <= 
ary». 
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dry, the Middle or Centre being 


compreſs'd ſtrongly by the Weight 
of the upper Part incumbent upon 
it, the Heat is increaſed by this 
Preſſure, ſo. as to burſt out into 
Flames, and burn juſt in the ſame 


manner as if actual Fire had been 


apply'd to it. 

That the Ancients were acquainted 
with this Property of moiſt Vege- 
tables laid on Heaps, to putrefy and 
take fire, eſpecially when preſs'd, 
appears from * Calumella, who gives 
a particular Caution againſt putting 
Hay together, before it is ſuſficient- 
ly dry, left it ſhould putrefy and 
take fire; and ſays, that prudent 
Husbandmen, in order to prevent 
this Misfortune, let it lie looſely 
under cover, for ſome time before 
they lay it up in Lofts. 


This putrefy'd Maſs of Vegetables 


yields, by Diſtillation in different De- 
grees of Fire, a limpid fetid Water, 
a Spirit, a white Salt not to be 
diſtinguiſh'd from thoſe procured 
from animal Subſtances, and a fetid 
Oil; the Remainder, after Diſtilla- 
tion, will not yield a ſingle Grain of 
ſuch ſix'd Salt as 
procured from it before Putrefaction. 


PROCESS II. 
Pon UNPUTREFY'D VEGETABLES, 


Fill a Glaſs Retort almoſt up to 
the Neck with common Muſtard- 


* Eſt autem modus in ficcando, ut neque peraridum, neque rurſus viride colli 
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might have been 


ſeed; lute on a clean Receiver, and 
diſtil in a Sand-heat, increaſing the 
Fire gradually, as in the former 
Proceſs. The firſt Degree of Heat 
will force out a fat yellow acrid 
Liquor or Spirit; the next Degree 
roduces a Spirit of the ſame Kind, 
ut more yellow, and a light acrid 
Oil; the laſt Degree a black light 
Oil in t Quantity, and a volatile 
oily alcaline Salt, very like Salt of 
Harts- horn. | 
It has been obſerved before, that 
many Vegetables of the pungent 
aromatic Kind, that is, thoſe that 
are hot and biting to the Taſte, will 
yield a volatile Salt; ſuch are all the 
Onyon Tribe, Briony, Scurvy-graſs, 
Henbane, Ranunculus, Scordium, 
Tobacco, and many others, 
The Method of ſeparating the 
volatile alcaline Salt, procured by 
the above deſcribed Proceſſes, from 
the Oil, is to put all together into 
a Retort; fix on a Receiver, and 
diſtil (which the Chymiſts call ſub- 
liming) with a very gentle Heat, 
and the Salt, together with the Spi- 
rit, will riſe and come over into the 
Receiver, and leave the Oil behind, 
which requires a greater Degree of 
Heat to raiſe it, However, a ſmall 
Portion of the Oil will aſcend, together 
with the volatile Salt, which ma 
be ſeparated from it, by putting it 
again into a clean Retort, and ſub- 
liming it afreſh into a Receiver, by 


r: alterum, quod omnem 


ſuecum ſi amiſit, ſtramenti vicem obtinet, alterum, quod, ſi nimium retinuerit, in tabulato putreſcit ; ac ſepe 


cum poncaluit, ignem creat & incendium. 


ropter quod prudentes Agricolz, quamvis jam illatum 


eto, non ante componunt, quam per pauces dies temere congeſtum, in ſe concoqui & deferveſcere patiantur. 
| CoLUMELLA, Lib. 2. cap. 19. 


a more 


a-more gentle Heat, by which means 
ſome Oil that adhered to the volatile 
Salt will be left behind, and the Salt 
will be purer and more volatile the 
oftener this Operation is repeated. 
We may eality perceive, from 
what has been faid, that theſe vo- 
latile alcaline Salts differ from fix*d 
alcaline Salts, only by having the 
fixing Earth, which adheres ro the 
latter, ſeparated from the former, b 
the Action of Putrefaction in thofe 
Vegetables which will not. yield it 


in animal Subſtances ; and in thoſe 
Vegetables that yield it without 
previous Putrefaction, it is probable 
the Salts were never ſtrongly united 
to the Earth as in other Vegetables. 
We U muſt alſe take notice, that it 
uires a Heat vaſtly greater than 
that of boiling Water, to ſeparate the 
volatile alcaline Salt from animal 
Subſtances, but that afterwards it 
will riſe with a Heat not above half 
as great as that which will make 
Water boil, and, when well rectify'd, 


Health. 

The Remarks we ſhall make upon 
the foregoing Procefles are as follow. 

. That all the volatile Salts pro- 
cured . by them from animal Sub- 
ſtances, and from Vegetables either 
putrity*'d or unputrify'd, are exactly 
of the fame Nature, when entirely 
ſeparated from their Oils, and that 
therefore all the Difference perceiv- 
able betwixt any of them depends 
upon theſe Oils. 
. Nums. 4. 
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without ; by the animal Digeſtions 


will aſcend with a Heat not greater 
than that of a Man's Hand in perfect 
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2. That the aforeſaid Proceſſes 
upon animal and vegetable Subſtan- 
ces perform exactly the ſame thing, 
which Putrefaction would have done 
in a longer Space of Time; for in 
both we ſee the Water, Oil, and 
Salts ſeparated from the Earth of 
the animal or vegetable Body, and. 
render'd volatile, the Earth only re- 
maining fix'd. 

3. Hence we may perceive how 
Hrtle Difference there is betwixt tlie 
Parts chat compoſe animal Bodies, 
and thoſe of which Vegetables are 
form'd. | 

4. That, by means of this Separa - 
tion of the Parts of Animals and Ve- 
getables by Putrefaction, the Air, 
Earth, and Water become impreg- 
nated with volatile Salts and Oil, 
which. are a proper Pabulum or Food 
for new Vegetables, and after that 
for Animals. 

Hence it comes to paſs, that all 
putrefy d Subſtances fructify the 
Earth exceedingly. 

Before we diſmiſs the Subject of 
volatile Salts, it may not be improper 
to take ſome notice of Lime, becauſe 
it contains a Salt the moſt volatile 
of all. others, and the leaſt capable 
of being fix'd, and which, though 
alcaline, is, in many reſpects, ditte- 
rent from either animal or vegetable 
Salts, 

Lime is made by the calcining or 
burning a porous ſulphureous Stone; 
and not only Stone, but the Shells of 
Eggs or Snails, and Sea-Filh, may be 
made into Lime, by burning in an 
intenſe Fire, which will ferment or 
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grow bot with Water, and is ex- 
tremely acrid; but nothing yields a 


more ſharp and acrid Lime than 


thoſe Stones which are form'd in 
large Caverns, by petrefying Waters; 
for theſe Waters paſſing through ſub- 
terranean Tracts of Lime- ſtone, take 
up or diſſolve ſome of the alcaline 
and ſulphureous Parts of the Stone, 
which they again depoſite when 
they come to be expoſed to the Air, 
and by the help of ſome Particles of 
the Water, which ſerve as a Cement, 
concrete again into a ſort of Stone, 
which, in ſubterraneous Caverns, 
frequently hangs like Iſicles from 
the Top. This may probably be 
owing to the Acid of the Air, ſince 
Acids have a known Faculty of pre- 
eipitating an alcaline Earth diſſolved 
in any Fluid. 

Quick-lime freſh burnt makes a 
great Efferveſcenee, and grows ex- 
tremely hot when Water is pour'd 
upon 1t; and afterwards mix'd with 
Sand, concretes into a hard ſolid 
Subſtance, and 1s therefore uſed as a 
Cement by Bricklayers and Maſons. 
However, the ſame Lime, expoſed 
for a long Time to the moiſt Air, 
loſes a great deal of its Acrimony, 
and will no longer make an Effer- 
veſcence, and grow hot with Water; 
nor, when mix'd with Sand, will it 
concrete into a hard Subſtance. The 
Reaſon of this ſeems to be very 
plain, for when the Lime replete 
with a volatile Alcali, is ſufficient! 
ſaturated with the primogenial Acid 
of the Air, which we ſhall have 
Occaſion to explain more at large 


behind. | | 


under the Article of Nitre, it changes” 
its Nature from that of an Alcaline, 
to that of a middle or -neutral Salt; 
which is form'd by mixing, in a due 
Proportion, an Alcali with an Acid 
and hence, when it grows.unfit for 
the Purpoſes of the Maſon, it be- 
comes of uſe to the Husbandman, as 
will be explain'd more at large under 
the Article Manure. e! 

Water, which has had Quick-lime 
quench'd in it, contracts an acrid pun- 
gent Taſte from the Salts of the 
Lime diſſolved therein; which, how - 
ever, are ſo extremely ſubtile and 
volatile, that they evaporate with a 
very ſmall degree of Heat, and leave 
the Water entirely inſipid, and, if all 
the Water be evaporated, not one 
ſingle Particle of Salt will remain 


It is well known to the Chymiſts, 


that the Method of fixing volatile 


Salts is by adding to them an Acid, 


let us therefore examine what Effect 


this will have upon the extremely 
volatile Salt of Lime. | 
Drop of the acid Spirit of com- 
mon Salt into Water wherein Lime | 
has been quench'd, a Quantity ſuf- 
ficient to ſaturate it; here one would 
expect an Efferveſcence, becauſe an 
acid Spirit is mix'd with an alcaline 
Liquor, which however does not 
happen. Nevertheleſs the alcaline Part 
of the Lime is, by the Union of the 
Acid, converted into a middle or 


y neutral Salt, which, after Evapora- 


tion, 1s left at the Bottom of the 
Veſſel, and appears like the Flowers 
of Nitre which ſhoot out of old 


Lime 


Lime Walls, or in the Shape of 
Down; is of a bitteriſh Taſte, and 
will neither evaporate nor melt in 
the Fire. 

; Thoſe that are concern'd in the 
melting of Metals from the Ore, ule 
great Quantities of Quick-lime, in 
order to detain, abſorb, or deſtroy 
the Mineral acid Sulphur which ad- 
heres to Ores, and prevents the Se- 
paration of the Scoria or Droſs from 
Metals. 

Ibe Chymiſts uſe. Lime upon 
many Occaſions ; for it makes their 
volatile alcaline Salts abundantly 
more pungent and penetrating. And 
again, it Salt of Tartar highly ca]- 
cined is boil'd in Lime-water, it 
will acquire a cauſtic and corrofive 
Quality, and the Salt remaining, after 
the Water is evaporated, becomes ſo 
extremely corroſive, as to act upon 
the Skin or Fleſh of Animals like 
actual Fire. | 

How Lime acts upon Land, as a 
Manure, will be conſider'd hereafter; 
meantime, it may not be amiſs to 
inform the Reader, that the German 
Husbandmen mix together Cow- 
dung, old Rape Oil, Quick-lime, and 
Rain-water, and with theſe make 
a Liquor, in which they mace- 
rate their Seed Grain, and, by this 
means, are ſaid to procure abundant 
Crops. 


TE EEE 4... cCmat ERR 
4 & 4 — * 


Of COMMON SALT. 


Common Salt is of three Sorts, 
7. Foſſile or Rock Salt, call'd alſo 
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Sal Gemmæ, Sea Salt, and Salt drawn 
from briny Springs. 

Foſſile Salt is dug out of very deep 
Mines, in TRANSYVLVANIA, He- 
GARY, RUSSTA, SIBERIA, TARTARY, 
and many Places in GER MANY. But 
the moſt remarkable Salt Mines are 
thoſe of BocHNA and ViLisxt, not 
far from Cx Acow in PorANx D. As 
thoſe at VILIsxE are very remark- 
able, an Accourt of them may be 
entertaining to the Reader. 

The Salt Mines near the ſmall 
Town of Viliske, which (the Church 
excepted) is alrogether digg'd hollow 
under ground, have four Deſcents; 
of which the two chief being in the 
Town itſelf, are thoſe through which 
the Salt is drawn up; the other 
two ſerve for letting down Timber, 
and other Neceſlaries. Theſe Deſcents 
or Holes, are ſquare, four or five 
Foot long, and as broad, lined down- 
wards thorough with Timber. Above 
is a great Wheel, with a ſtrong Rope, 
of the Thickneſs of a luſty Arm, 
drawn about by a Horſe, like as in a 
Horſe-Mill. 

He that will deſcend, muſt eover 
himſelf with a Frock, and have an- 
other Man that faſtens another Rope 
to the aforeſaid big Rope, and having 
ſo tyed it about himſelf as to fit in ir, 
he takes one in his Lap, and holds 
him faſt about; whereupon the big 
Rope being ſomewhat let down, an- 
other faſtens likewiſe a Piece of 
Rope to the other thick Rope, and 
does like the former, ſeating himſelf 
in it, and taking and claiping an- 

E 2 | other 
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grow hot with Water, and is ex- 
tremely acrid ; but nothing yields a 
more ſharp and acrid Lime than 
thoſe Stones which are form'd in 
large Caverns, by petrefying Waters; 
for theſe Waters paſſing through ſub- 
terranean Tracts of Lime-ſtone, take 
up or diflolve ſome of the alcaline 
and ſulphureous Parts of the Stone, 
which they again depoſite when 
they come to be expoſed to the Air, 
and by the help of ſome Particles of 
the Water, which ſerve as a Cement, 
concrete again into a ſort of Stone, 
which, in ſubterraneous Caverns, 
frequently hangs like Iſicles from 
the Top. This may probably be 
owing to the Acid of the Air, fince 
Acids have a known Faculty of pre- 
eipitating an alcaline Earth diſſolved 
in any Fluid. 

Quick-lime freſh burnt makes a 
great Efferveſcenee, and grows ex- 
tremely hot when Water is pour'd 
upon it; and afterwards mix'd with 
Sand, coneretes into a hard ſolid 
Subſtance, and 1s. therefore uſed as a 
Cement by Bricklayers and Maſons. 
However, the ſame Lime, expoſed 
for a long Time to the moiſt Air, 
loſes a great deal of its Acrimony, 
and will no longer make an Effer- 
veſcence, and grow hot with Water; 
nor, when mix'd with Sand, will it 
concrete into a hard Subſtance. 'The 
Reaſon of this ſeems to be very 
plain, for when the Lime replete 
with a volatile Alcali, is ſufficiently 
ſaturated with the primogenial Acid 
of the Air, which we {ſhall have 
Occaſion to explain more at large 
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under the Article of Nitre, it changes 
its Nature from that of an Alcaline, 
to that of a middle or neutral Salt, 
which is form'd by mixing, in a due 
Proportion, an Alcali with an Acid; 
and hence, when it grows unfit for 
the Purpoſes of the Maſon, it be- 
comes of uſe to the Husbandman, as' 
will be explain'd more at large under. 
the Article Manure. (94) 

Water, which has had Quick-lime' 
quench'd in it, contracts an acrid pun- 
gent Taſte from the Salts of the 
Lime diſſolved therein; which, how- 
ever, are ſo extremely ſubtile and 
volatile, that they evaporate with a 
very ſmall degree of Heat, and leave 
the Water entirely inſipid, and, if all 
the Water be evaporated, not one 
ſingle Particle of Salt will remain 
behind. Ar nn 

It is well known to the Chymiſts, 


that the Method of fixing volatile 


Salts is by adding to them an Acid; 
let us therefore examine what Effedtt 
this will have upon the extremelß 
volatile Salt of Lime. | 1 28 VU. 

Drop of the acid Spirit of com- 
mon Salt into Water wherein Lime 
has been quench'd, a Quantity ſuf- 
ficient to ſaturate it ; here one would 
expect an Efferveſcence, becauſe an 
acid Spirit is mix'd with an alcaline 


Liquor, which however does not ⁶ 


happen. Nevertheleſs the alcaline Part 
of the Lime is, by the Union of the 
Acid, converted into a middle or 
neutral Salt, which, after Evapora- 
tion, 1s left at the Bottom of the 
Veſſel, and appears like the Flowers 
of Nitre which ſhoot out of old 

Lime 


Lime Walls, or in the Shape of 
Down; is of a bitteriſh Taſte, and 
will neither evaporate nor melt in 
the Fire. 

+ Thoſe that are concern'd in the 
melting of Metals from the Ore, uſe 
great Quantities of Quick-lime, in 
order to detain, abſorb, or 82 
the Mineral acid Sulphur which ad- 
heres to Ores, and prevents the Se- 
paration of the Scoria or Droſs from 
Metals. 

: The Chymiſts uſe. Lime upon 
many Occaſions ; for it makes their 
volatile alcaline Salts abundantly 
more pungent and penetrating. And 
again, it Salt of Tartar highly cal- 
cined is boil'd in Lime-water, it 
will acquire a cauſtic and corrofive 
Quality, and the Salt remaining, after 
the Water is evaporated, becomes fo 
extremely corroſive, as to act upon 
the Skin or Fleſh of Animals like 
actual Fire. 5 

How Lime acts upon Land, as a 
Manure, will be conſider'd hereafter ; 
meantime, it may not be amiſs to 
inform the Reader, that the German 


dung, old Rape Oil, Quick-lime, and 
Rain-water, and with theſe make 


rate their Seed Grain, and, by this 
means, are ſaid to procure abundant 
Crops. 

Of COMMON SALT. 


. Common Salt. is of three Sorts, 
7/2, Foſſile or Rock Salt, call'd alſo 
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Husbandmen mix together Cow- 


a Liquor, in which they mace- 
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Sal Gemmæ, Sea Salt, and Salt drawn 
from briny Springs. | 

Foſſile Salt is x out of very deep 
Mines, in TRANSYLVANIA, He- 
GARY, RUSSIA, SIBERIA, TARTARY, 
and many Places in Ger MANY. But 
the moſt remarkable Salt Mines are 
thoſe of BochxNA and VILISKE, not 
far from Cx Acow in Porand. As 
thoſe at ViLIsKE are very remark- 
able, an Account of them may be 
entertaining to the Reader. 

The Salt Mines near the ſmall 
Town of Viliske, which (the Church 
excepted) is altogether digg'd hollow 
under ground, have four Deſcents ;, 
of which the two chief being in the 
Town itſelf, are thoſe through which 
the Salt 1s drawn up; the other 
two ſerve for letting down Timber, 
and other Neceſſaries. Theſe Deſcents 
or Holes, are ſquare, four or five 
Foot long, and as broad, lined down- 
wards thorough with Timber. Above 
is a great Wheel, with a ſtrong Rope, 
of the Thickneſs of a luſty Arm, 
drawn about by a Horſe, like as in a 
Horſe-Mill. | 

He that will deſcend, muſt eover 
himſelf with a Frock, and have an- 
other Man that faſtens another Rope 
to the aforeſaid big Rope, and having 
ſo tyed it about himſelf as to fit in it, 
he takes one in his Lap, and holds 
him faſt about; whereupon the big 
Rope being ſomewhat let down, an- 
other faſtens likewiſe a Piece of 
Rope to the other thick Rope, and 


does like the former, ſeating himſelf 
in it, and taking and claſping an- 
e | other 
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other Man in his Lap, and being 
alſo let down a little way, gives 
place to others to do the like; in 
which manner, thirty, forty, and 
more Perſons may be let down all 
at once; of whom the firſt ding 
touch'd the Ground, ſteps out 

goes aſide, the reſt following him, 
and doing the like; and thus. they 
deſcend to the depth of a hundred 
Fathoms. But then they take a 
Eamp, and lead People about oy 
ſtrange Paſſages and Meanders, till 
till th 
y which 


more and more deſcendin 
come to certain Ladders 


they go down an hundred Fathoms. 


deeper, where there are double Paſ- 
fages and Holes, one above another, 


in abundance; for the Mine-men dig 


on ſtill, and cut out every where and 


on all ſides, as long as the Salt Vein 


laſteth. The great Holes, to ſecure 
both the Town above, and the Work 
below from falling in, are carefully 
{ſupported by ſtrong and well com- 
pacted Timber. | 

Thefe Mines were firſt diſcover'd 
in the Year 1251. Within them is 
found a kind of ſubterraneous Re- 
publick, which has its Polity, Laws, 
Families, £9c. and even publick 
Roads, and Carriages; Horſes, Fc. 
being kept here to draw the Salt to 
the Mouth of the Quarry, where 
it is taken up by Engines. Theſe 
Horſes, when once they are down; 
never ſee the Light again; but the 
Men take frequent Occaſions. of 
breathing the Village Air. When a 
Traveller is arrived at the Bottom 
of this ſtrange Abyſs, where ſo 
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many People: are interr'd alive, and 
where ſo many are even born, and 
have never ſtir'd out, he is ſurprized 
with a long Series of lofty Vaults, 
ſuſtain'd by huge Pilaſters cut with 
the Chiſſel, and which, being them- 
{ſelves Rock-Salt, appear, by the 
Light of Flambeaux which are in-- 
ceſſantly burning, as ſo many Cryſ- 
tals, or precious Stones, of various 
Colours, caſting a Luſtre, which the 
Eye has much ado to bear. 

The Rocks of Salt are hewn' in 


ey form of huge Cylinders; the Work- 


men uſing Hammers, Pick-axes, and 
Chiſſels, much as in our Stone Quar- 
ries, to ſeparate the ſeveral Banks of 
Stone. As ſoon as the maſſive Pieces 
are got out of the Quarry, they: 
break them into Fragments fit to be 
thrown into the Mill, where they: | 
are ground, and reduced into acoarle | 
Farina or Flower, which ſerves all 
the Uſes of Sea-Salt. Þ 
In theſe Mines there: are three | 
kinds of Sal Gemma; one is common, 


coarſe and black; the ſecond ſome+- 
what finer and whiter; the third very 


white, hard, and tranſparent, which 
laſt is the Sal Gemmæ of the Drug- 
giſts and Dyers. It cuts like Cryſtal, 
and is frequently uſed for Toys, 
Chaplets, little Vaſſes, Sc. The 
other Sorts are leſs compatt, and 
only fit for Kitchen Uſes. . The 
coarſe and black Salt is cut out in 
great Pieces, roundiſh, and three 
Poloman Ells long, and one Ell thick, il 
which are ſold from 50 to 70 Poloj- 
nian Florins, | 


The 


The greateſt Pieces lie before their 
Doors, where they are lick'd by the 
Cattle paſſing to and fro. The Co- 
lour of theſe Salt-Stones is darkiſh 
grey, with ſome Mixture of yellow. 
But the chief Wonder of the Place 
is, that through theſe Mountains of 
Salt, and along the middle of the 
Mine, there runs a Rivulet of freſh 
Water ſufficient to ſupply the In- 
bitants. 
The Imperial Salt Works at S99- 


war, near Eper in Upper Hungary, 


are alſo remarkeble for many curious 
Particulars; of which Dr. Brackman 
gives the following Account. They 
are at leaſt an hundred and forty 
Fathoms deep. In the Cuts of them, 
one ſometimes finds Allies of Rock- 
Salt, of the moſt delicate blue and 
yellow Colours. He obſerved, that 
the firſt Colour, being expoſed to the 
Sun for ſome Days, loſt entirely all 
that beautitut Uitra-marine, and be- 
came white as the other Rock-Salt, 
which did not happen to the yellow, 
which preſerved its Colour; but 
when you pound them both together, 
the Salt was neither blue nor yellow, 
but produced a Salt extremely white. 


Meliſſantes, in his Geography, 


Ferre. of Salt-works which the 
uniarus have in Catalonia, ſays, 
that there is Rock- Salt, the Colour 
of which is ſo diverſify*d, that it 
comes near the Rain- bow, in havin 

green, red, yellow, and blue Co- 
lours; but that, by firſt preparing, 
and then grinding it, it became white. 
The {ame thing happens alſo to the 


red Rock-Salt of Salt aburg, which, 
being pounded, becomes White. 

There is in this Mine one very 
remarkable Thing, that is, a Chapel, 
which is able eafily to contain an 
hundred People, cut in the Rock- 
Salt, with an Altar, a Pulpit, a Sa- 
eriſty, Chairs and Forms cut in the 
lame Rock. They celebrate once 
every Year, the Week after Epi- 
phauy, Divine Service in this Chapel. 
It is always a Jeſuit of Eper who 
preaches the Sermon. This Service 
was founded for the Officers of the 
Exciſe, and the Miners. 

But that which is moſt curious and 
remarkable in theſe ſubterraneous Foſ- 
ſes, are the Fowers of Salt, which grow 
as the Beard of a Goat, with this diffe- 
rence only, that theſe are much whiter 
and finer. One cannot enough admire 
theſe Effloreſcences which ſeem to 
vegetate, yet one cannot find them 
in all the Cuts, nor at all times, but 
they appear and grow according to 
the Temperature of the Seaſons, 
which, in thoſe Parts, is very whol- 
ſome, and without any thing noxious. 
Theſe ſort of Plumes of Salt are very 
brittle, they melt alſo in moiſt Places, 
and diſſolve into an Oil; but are ne- 
vertheleſs the moſt pure Salt, the 
fineſt, the moſt acid, moſt white, 
and moſt beautiful; ſo that it is not 
without Reaſon they have given it 
the Name of Hower of Salt. 

At Neuſol, there is a Statue of 
Rock-Salt as large as Life, which 
ſerves as the Barometor of the Town; 
tor when it begins to ſweat or grow 

moiſt, 
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moiſt, it preſages Rain, or wet 
Weather; but when it is dry, you 
may certainly promiſe yourſelt ſettled 
air *. Act 

There are allo ſeveral Salt-Mines 
in England, about the HWyches in 
Cheſhire. 
All theabove-mention'd Salts, vi. 
Foſſile Salt, Sea-Salt, and Salt pro- 
cu ed from briny Springs, are of the 
ſame Nature, and only differ in being 
more or leſs pure. 6 

Sea-Salt is made from the Water 
of the Sea, which is evaporated, either 
by the Heat of the Sun, or by Fire, 
till the Salt granulates or ſhoots into 
Cryſtals, that is, till the Salt falls to 
the bottom of the remaining Water. 
Great Quantities of this are made at 
St. Hubes in Portugal, at Rochelle, 
St. Lucar, and Cadix; and in many 
Parts of England, on the Sea-Coaſts. 
The Management of Sea-Water, to 
make Salt, is ſomewhat different in 
diiterent Places, but not of moment 
enough to make it neceſſary to 
trouble the Reader with farther Par- 
ticulars, eſpecially as it will give us 
no Aſſiſtance in our Enquiries about 
Husbandry. 
As for that white Salt which 1s 
prepared from briny Springs, and 1s 
in common Uſe amongſt us, it is 


made from the Water of thoſe briny 


Springs, by Boiling, much in the 
ſame manner as Scea-Salt is made 
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Analyſis of COMMON SALT. 


PROCESS I. 


Take any Quantity of common 
Salt, either foſſile, or that procured 
trom Sea- Water, or briny Springs, and 
as pure as it can poſſibly be made; 
diſſolve it in a ſafficieat Quantity of 
Water, and + digeſt it for a long 
time, in a Veſſel fo cloſely ſtopt; 
that none of the Water may evapo- 
rate, and, by theſe means, an inlpid 
Earth will tall to the bottom, which 
cannot again be diſſolved in Water. 
Pour off the clear Liquor, and let it 
evaporate in a place free from Duſt, 
till a Pellicle or Scum like a thin 
Skin appears on the Top; and then 
{et it in a cool Place, and the Salt 
will ſhoot into tranſparent Cryſtals 
of the Figure of a Cube or Dye. 
Pour off the clear Water from the 
Cryſtals, and evaporate again to a 
Pellicle; fet it in a cool Place, as 
before, and more Cryſtals will be 
form'd, but leſs pure and tranſparent 
than the former. Repeat this Eva- 
poration and Cryſtallization ſo long 
as any Cryſtals will ſhoot, and then an 
oily ſaline Liquor will remain, which is 
not render'd dry, without a good 
deal of Difficulty, and a conſiderable 
Heat long continued. After this has 
been evaporated to Dryneſs, it will 
attract the Moiſture of the Air, and 
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readily than any 
whatever, and then lets fall a ſmall 
Quantity of inſipid Earth not diſſolv- 
able in Water; dry the remaining 
Oil and calcine it, then expoſe it to 


„ 


the Air till it runs again into an Oil, 


Which will let fall more inſipid Earth. 
If theſe Calcinations and Solutions 


are repeated a ſufficient Number of 
Times, nothing will be left at laſt, but 
2 pure inſipid Earth, of which there 
wil be a pretty large Quantity, if all 
that is left after each Solution is-col- 
lected together. All the other Parts 
being render'd volatile, fly off into 
the Air. 


-' PROCESS H. 
Put any Quantity of purify'd Salt 
into an earthen Veſſel, expoſe it to a 
ſtrong Fire, (but not ſo intenſe as to 


melt it) till it has done crackling, 
and then it is call d, by the Chymiſts, - 


decrepitated Salt. By this Opera- 
tion the Salt will loſe near one fourth 
of its Weight. Mix this intimately, 
in a Mortar, with ſomething more 
than three times its Weight of pow- 
der'd Tobacco- pipes, Fuller's-Earth, 
or common Bole; then put it into 
thoſe earthen Veſſels the Chy- 


miſts call Long-necks, to which fix a 


Receiver; then diſtil, by a Heat gra- 
dually increaſed to the extremeit 
Degree, and, by this means, an a- 
greeable acid Spirit will be forced 
into the Receiver, in the Proportion 
of about three Ounces of Spirit to 
eight Ounces of Salt. | 


and Praflital H us BAN DPMA x. 
other Subſtance 


Jr 
In this Spirit of Salt there is con- 
tain'd fifty-two Parts of Water to- 


* 


thirteen of the Acid. 

It is worth the Reader's while to 
remark, in this Place, how ſtrongly” 
Water is united to Salt; for decrepi- 
tated Salt, tho? expoſed for a con- 
ſiderable time to oy rope Heat, will 
after that yield a large Quantity of 
Water, by means of a ſtronger. | 

This acid Spirit of Salt diſtibd 
again in clean Glaſs Veſſels ſeveral 
Times, will, after Diſtillation, leave 
in the Bottom of the Veſſel from 
whence it was diſtiPd, ſome yellow 


Feces or Dregs, which contain a 
good deal of inſipid Earth; and when: 
this Earth is entirely ſeparated from 


the acid Spirit, the Spirit becomes 
extremely volatile, ſo as to riſe per- 
petually in white Fumes, and eva- 
porate into the Air, in a Heat no 
greater than that of the Atmoſphere. 

The Salt that remain'd after the 


firſt Diſtillation of Spirit of Salt, may 


be ſeparated from the powder'd To- 
bacco- pipes, Fuller's- earth, or Bole, 
by boiling with Water; then let it 
clear itſelf by Subſiding, and after- 
wards ſtrain the Liquor, evaporate to 
a Pellicle, and let it ſhoot into Cry- 
ſtals, which will be much of the 
Nature of that Salt which was firſt 
mix'd with the Tobacco- pipes, Ful- 
ler's-Earth, or common Bole, and 
which, by repeated Solutions, Cal- 
cinations, c. that is, being treated 
in the ſame manner as.common Salt, 
in Proceſs I. of its Analyſis, will be 
ſeparated into a fix'd ingpid Earth, 
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and volatile Principle not obvious 
to the Senſes. ; 

By this Analyſis of Salt 1t appears, 
that common Salt conſiſts of a pure 


inſipid Earth, an Acid Spirit ex- Qu 


tremely volatile, and Water; and it 
is highly probable, that this Earth, 
before it was united to the acid vo- 
latile Spirit, was of an alcaline Na- 
ture, and perhaps exactly the ſame 
with the Natron of the Ancients, 
which we have mention'd under the 
Article of fix'd alcaline Salts. What 
makes this the more likely is, that 
if any fix'd alcaline Salt is impreg- 
nated with the acid Spirit of com- 
mon Salt, a Salt will be form'd very 
nearly the ſame with common Salt, 
_ the Chymilts call regenerated 

2 

Common Salt has many very extra- 

ordinary Properties, Which it may 


entertain the Reader to be made ac- 


quainted with. 

1. The ſmalleſt Cryſtals of com- 
mon Salt are always of a Cubic Fi- 
gure, that is, the Figure of a Dye. 

2. Upon the Application of Fire 
to it, it crackles. This Decrepita- 
tion or Crackling of Salt ſeems to be 
OW! 
Pores thereof, which, being rarify'd 
by the Fire, breaks its Priſon, and 
makes its Eſcape. 

3. Spirit of Salt is the only Thing 
in Nature that will diſſolve Gold; 
but not without being join'd with 
Spirit of Nitre. | 

4. Salt preſerves all vegetable and 
animal Subſtances from Putrefaction, 
28 alſo Water, and 1s itſelf incor- 
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to the Air contain'd in the 


ruptible. This Property it entirely 
owes to the Acid it contains. Ry 
5. A greater Quantity of commoa 
Salt will be diſſolved in a given 
antity of Water, than of any. | 
other Salt whatever; for ſix. Ounces 
of common Salt may be diſſolved ja 
ſixteen of Water; but it muſt be 
obſerved, that warm Water will 
diſſolve more Salt than cold, and 
that in proportion to the Heat of the 
Water. Thus Water in ON EI, 
of Heat which makes it boil, diſſolves 
more Salt than in any leſs degree of 
Heat, inſomuch, that as it grows 
cool, it will every Moment let fall 


more and more of the Salt which 


was diſſolved in it, whigh will a 

pear at the E of the itn, 
ing Veſſel undiſſolved; and when the 
Water is ſo cold as to freeze, it will 
expel almoſt all the Salt, which will 


ſtick to the Bottom of the Ice in a 
ſolid _ 


6. Salt, diſſolved in Water of a 
Heat equal- to that of the Atmo- 
ſphere, renders the Water conſide- 
rably colder. And yet, | 

7. Notwithitanding this Increaſe 
of Coldnels, the Salt will keep the 
Water from freezing, inſomuch, 
that Water wherein Salt is diſſolved 
{hall not freeze near ſo ſoon as pure 
Water; and hence we may obſerve, 
that Salt, when interpoſed between 
the ſmall Particles of Water, has the 
Power of preventing their Aſſocia- 
tion, that is, their Concretion intolce ; 
otherwiſe Salt, by increaſing cold, 
would promote Freezing. 1 7 


8. If Spirit of Salt is pour'd upon 
Ice reduced to Powder, it will in- 
creaſe the Coldneſs thereof to a ſur- 
prizing Degree; viz. to a Degree 
much greater than ever was pro- 
duced naturally, and in which every 
Animal mult die. 

9. Salt thrown upon burning 
Coals greatly increaſes their Heart. 
This is owing to the Air, Water, 
and Acid contain'd ia the Body of 
the Salt; for the Air being forced 
out of the Salt by Heat, acts upon 
the Fuel like a Pair of Bellows; and 
that Water will increaſe che Heat of 
a Fire, is known to all Smiths; who 
when they would make their Fires 
intenſely hot, frequently ſprinkle 
Water upon the burning Coals. 
Why the Acid of the Salt increaſes 
heat, will be explain'd under the Arti- 
cle of Acips. 

10. Salt, made extremely dry, at- 
tracts the Moiſture of the Air con- 
fiderably, even 1n the dryeſt Seaſons; 


for People that deal in Salt, to bu 
it at the Wyches very dry, and to (el 
It, a great many Miles diſtant, for 
leſs per Hundred than it coſt them ; 
has are they conſiderable Gainers, 

ecauſe the fame Quantity of Salt 
that weighs a Hundred at the Wyches, 
will be much heavier after having 
imbib'd the Moiſture of the Air. 

Theſe Properties of Salt will fur- 
niſh us with ſome Remarks, which 
mult by no means be omitted; be- 
cauſe they will ſerve to illuſtrate that 


admirable Oeconomy, which it has 
NuMms. 5. 
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inſomuch, that 'tis a common thing 


33 
pleaſed Almighty God to eſtabliſh: 
throughout all the Works of his 
Creation. 

Firſt then, let us remark, that as 
Putrefaction is always in proportion 
to Heat, that vaſt Body of Water, 
which we call the Sea, would putrefy 
and ſtink, (as we find in effect freſh 
and ſtagnating Waters do) efpttially 
in hot Climates, and calm Weather; 
Now this Putrefaction would be fa- 
tal, not only to all the Animals con- 
tain'd in the Sea, but alſo to thoſe 
Land Animals that came within the 
Influence of the Vapours ariſing from 
this vaſt Body of putrefying Waters, 
which probably would be all Animals 
upon the Face of the Earth. 

Now we find by Property the 
Fourth of Salt, that it preſerves all 
vegetable and animal Subſtances from 
Putrefaction, as alſo Water; and that 
there is a great Quantity of this Salt 
in the Sea, I need not be at much 
Trouble to prove. | 

Again, by Property the Fifth, we 
find, that a greater Quantity of Salt 
will be diſſolved in warm Water than 
in cold; and by this it {hould ſeem, 
that more Salt ſhould be diſſolved in 
hot Climates, and in hot Weather, 
where there is more Occaſion tor it 
to guard againſt Putrefaction, than 
in cold Climates and cold Weather, 
where there is leſs Occaſion for it; ac- 
cordingly, we find by repeated Expe- 
rience, that in the Mediterranean Sea, 
where the Climate is hot, one Pint 
of Water contains an Ounce of Salt; 
but in the Baltick, where the Climate 
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is colder, the ſame Quantity of Water 
contains only half an Ounce. Tis as 
certain, that under the /Equator, the 
Sea - water contains {till a gone Pro- 
portion of Salt, and thoſe Seas that 
lie more Northward than the Balticł 
a leſs. 

Agreeable to this is the Obſerva- 
tion made by a Friend of Mr. Boyle, 
at his Deſice, who found, by a Glaſs 
Inſtrument made on purpoſe, that 
the Sea-water increaſed in Weight, 


and conſequently in Saltneſs, the 


nearer he approach'd the Line. 

The ſame Author farther informs 
us, that at Manar, near the great 
Cape of Comori, where the famous 
Pearl-fiſhing is carry'd on, and the 
Climate is very warm, the Ocean 1s 
ſo ſalt, as to depoſite a good Quantity 
at the Bottom in hard Lumps. 

We learn farther from Property 
the Sixth, that Salt renders. Water, 
wherein it is diſſolved, colder than it 


® Ex Ang deyeuts)s, Tov 8Snor” dude id ue 

Asse: Ae Is Aids mioat wiv dayvidi, 
Hara qu dibearor dyorni pwis1n 
Kal Atuires* Yun Sd Aids xeyenuela Tav]es* 
Ts yde nds ye ie. — 
Xaige malig uiye ,, pity dvO0eunaugy bee. 


With Jove begin the Song ! Let none forbear 

To praiſe his Name! for Jove is ev'ry where. 
here er we go, the Deity wwe meet; 

His Preſence fills the Senate, and the Street: 

The Sea, and ev'ry Lake is full of Jove. 

From him we ſprung, in him abe live, ve move. 

Almighty Father bail! flupen 

Of Good WW Man! 


All is fall of Jove. 
3 


would otherwiſe be. Now as Putre- 
faction is in proportion to Heat, this 
Property muſt alſo guard againſt Pu- 
trefaction in hot Climates, and in hot 
Seaſons. 
O Lord, how wonderful are thy 
Works, in Wiſdom haſt thou made 


them all ! 

This Art, this Machinery of the 
ſupream Architect, is what has ſur- 
prized Men of the greateſt Genius in 
all Ages; and the Poets, in parti- 
cular, ſeldom miſs any Opportunity 
of taking notice of it. Aratus, no 
inconſiderable Poet amongſt the An- 
cients, tells us that all the Creation 
is full of Jove, and mentions in par- 
ticular the Sea. Virgil, who had too 
much good Senſe not to be ſtruck 
with ſo fine an Obſervation, has not 
fail'd to imitate, or rather tranſlate 
him; and Lxcan was too wiſe not to 


follow the Example of ſuch great 
Maſters *. 
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Jovis omnia plena. 
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and Pracflical Hs BAND MAN. 
1 am almoſt ſorr „that the Obſer- 


vations I have made above in regard 
to the Sea, ſhould interfere with an 


ingenious Propoſal of Dr. Halley, to 


determine the Age of the World by 
the Saltneſs thereof. As the Doctor's 
Scheme is prettily enough imagined, 
it may be worth while to entertain 
the Reader with it, from the Philo- 
ſophical Tranſaftions, as follows. 
© There have been many Attempts 
© made to aſcertain, from the Ap- 
© pearances of Nature, what may 
© have been the Antiquity of this 
© Globe of Earth; on which, by. the 
Evidence of Sacred Writ, Mankind 
© has dwelt about ſix thouſand Years; 
© or, according to the Septuagint, 
above ſeven thouſand. But where- 
as we are there told, that the 
Formation of Man was the laſt 
Act of the Cx kA TOR, *tis no where 
reveaPd in Scripture how long the 
Earth has exiſted before this laſt 


R & a _ © 


Creation, nor how long thoſe five 


© Days that preceded it may be to be 
© accounted; ſince we are elſewhere 
© told, that in reſpect of the Al- 
© mighty a thouſand Years are as one 
Pay, being equally no Part of 
Eternity: Nor can it well be con- 
ceived how thoſe Days ſhould be to 


Eſtne Dei ſedes niſi terra, & | 
Et coelum, & virtus? ſuperos quid quærimus ultra? 
Jupiter eſt quodcunque vides, quocunque moveris. 
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be underſtood of natural Days, ſince 
* they are mention'd as Mea ſures 

* of Time before the Creation of the 

* Sun, which was not till the fourth 

Day. And tis certain Adam found 

© the Earth, at his firſt Production, 

© fully repleniſh'd with all Sorts of 

* other Animals. This Enquiry ſeem- 

ing to me well to deſerve Conſi- 

* deration, I ſhall propoſe an Expe- 

dient for determining the Age of 
* the World by a Medium, as I take 
© it, Wholly new, and which in my 
Opinion ſeems to promiſe Succeſs, 
© though the Event cannot be judged 
* of till after a long Period of Time, 
What ſuggeſted this Notion, was 
an Obſervation. I had made, that all 
* the Lakes in the World, properly 
© ſocalld, are found to be /a/t, ſome 
more, fome leſs than the Ocean Sea, 
© which in the preſent Caſe may alſo 
© be eſteem d a Lake; ſince by that 
Term J mean ſuch ſtanding Waters 
* as perpetually receive Rivers run- 
* ning into them, and have no Exit 
© or Evacuation. | 155 
The Number of theſe Lakes in 
the known Parts of the World is 
exceeding ſmall: And indeed upon 
Enquiry I cannot be certain there 
are in all any more than four or 


A «a a ae 
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„ Luca, Phar. Lib 5. 


Earth, Seas, and Air, and Heaven are Jove's Alode, 


Here, and in Virtue. ſeck the Throne of God. 
I batcer the Eye beholds, where er WE: move, 
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* five, vis. firſt, the Caſpian Sea; 
* ſecondly, the Mare Mortuum, or 
* Lacus Aſphaltites ; thirdly , the 
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* 
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ſeem fully 
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© Lake on which ſtands the City of 


Mexico; and fourthly, the Lake of 
Titicaca in Peru, which by a Chan- 
nel of about fifty Leagues com- 
municates with a fifth and ſmaller, 
call'd the Lake of Paria, neither 
of which have any other Exit. Of 


theſe the Caſpian, which is by 


much the greateſt, is reported to 
be fomewhat leſs falt than the 
Ocean. The Lacus Aſphalites is 
ſo e ſalt, that its Waters 

| ated, or ſcarce capable 
to diſſolve any more; . whence in 
Summer-time its Banks are jncruſt- 
ated with great Quantities of dry 


Salt, of ſomewhat a more pungent 
Nature than the Marine, as having 
a Reliſh of Sal Armoniac, as 1 


was inform'd by a curious Gentle- 
man that was upon the Place. 

The Lake of Mexico, properly 
ſpeaking, is two Lakes, divided by 
the Cauſeways that lead to the 
y, which is built in Iſlands in 
the midſt of the Lake, undoubtedly 
for its Security; after the Idea, tis 
probable, its firſt Founders bor- 


_row'd from their Beavers,who build 


their Houſes oa Dams they make 


in the Rivers after that manner. - 


Now that Part of the Lake, which 
is to the Northward of the Towns 
and Caxſewa)s, receives a River 
of a confiderable Magnitude, which 
being ſomewhat higher than the 


other, does with a ſmall Fall exo- 
I 


£ 


a «a 6 


. 
c 
0 
0 
0 
c 
0 
. 
0 
c 
c 
o 
C 
c 
6 
C 
[4 
C 
* 
c 


The Rational FARMER, 
© nefate itſelf in the Southern Part, 


which is lower. Of theſe the lower 
is found to be falt, but to what 
Degree I cannot yet learn, though 
the upper be almoſt freſh. 
© And the Lake of Titicaca, being 
near eighty Leagues in Circumte- 
rence, and receiving ſeveral con- 
fiderable freſh Rivers, has its Wa- 
ters, by the Teſtimony of Herrera 
and Acoſta, ſo brackiſh as not to 
be potable, though not fully ſo ſalt 
as that of the Ocean; and the like 
they affirm of that of Paria, into 
which the Lake of Titicaca does 
in part exonerate itſelf, and which 
I doubt not will be found much | 
alter than it, if it were enquired 
into. TIT | is 
© Now I conceive that as all theſe: 
receive Rivers, and- have no Exzt 
or Diſcharge, ſo 'twill be neceſſary: 
that their Waters riſe and cover 
the Land, until ſuch time as they 
are ſufficiently extended, ſo as to 
exhale in Vapour that Water that 
is pour'd in by the Rivers; and 
conſequently that Lakes muſt be 
bigger or leſſer, according to the 
Quantity of the freſh they receive. 
But .the Vapours thus exhaled are 
perfectly freſh, ſo that the ſaline 
Particles that are brought in by the 
Rivers remain behind, whilſt the 
freſh Evaporate; and hence tis 
evident that the Salt in the Lakes 
will be continually augmented, and 
the Water grow falter and falter. 
But in Lakes that have an Exit, as 
the Lake of Gene/aret, oro F 
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call'd that of Tiberias, and the 8 Rivers, all which depoſite their 


upper Lake of Mexico, and indeed 
in moſt others, the Water being 
continually running off, is ſupply'd 
by new freſh River Water, in 
which the ſaline Particles are ſo 
few as by no means to be per- 
ceived. 

© Now if this be the true Reaſon 
of the Saltneſs of theſe Lakes, tis 
not improbable but that the Ocean 
itſelf is become Salt from the ſame 
Cauſe, and we are thereby furni{h'd 
with an Argument for eſtimating 
the Duration of all Things, from 
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an Obſervation of the Increment of 
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© Saltneſs in their Waters. For if it 
© be obſerved what Quantity of Salt 
© is at preſent contain'd in a certain 
© Weight of the Water of the Caſ- 
© pian Sea, for example, taken at a 
© certain Place, in the drieſt Wea- 
© ther; and after ſome Centuries of 
© Years the ſame Weight of Water, 
© taken in the ſame Place, and under 
© the ſame Circumſtances, be found 
to contain a ſenſibly greater Quan- 
* tity of Salt than at the Time of 
* the firſt Experiment, we may, by 
the Rule- of Proportion, make an 
* Eſtimate of the whole Time where- 
© in the Water would acquire the 
Degree of Saltneſs we at preſent 
© find it in. 

* And this Argument would be 
© the more concluſive, if by a like 
© Experiment a ſmaller Increaſe in 
© the Saltneſs of the Ocean ſhould 
be obſerved; for that, after the 
* ſame manger, receives innumerable 


© ſaline Particles therein; and are 
again ſupply'd, as J have elſewhere 
* ſhewn, by the Yaforrs of the Ocean, 
whieh riſe therefrom in Atoms of 
pure Water, without the leaſt Ad- 
© mixture of Salt. But the Rivers in 
© their long Paſſage over the Earth 
do imbibe ſome of the ſaline Par- 
« ticles thereof, though. in ſo ſmall a 
© Quantity as not to be perceived, 
* unleſs in theſe their Depoſitories, 
© after a long Tract of Time. And 
if upon repeating the Experiment, 
© after an other equal Number of 
* Apes, it {hall be found that the 
© Saltneſs is farther increaſed with 
© the ſame Increment as before, then 
© what is now propoſed as Hypothe- 
* tical, would appear little leſs: than 
demonſtrative. But ſince this Ar- 
* gument can be of no Uſe to our- 
ſelves, it requiring very great In- 
* tervals of Time to come to our 
Concluſion, it were to be wiſh'd 
© that the ancient Greek and Latin 
Authors had deliver'd down to us 
the Degree of the Saltneſs of the 
« Sea, as it was about two thouſand 
© Years ago; for then it cannot be 
© doubted but that the Difference 
© between what is now found, and 
© what then was, would become 
very ſenſible. I recommend it there- 
fore to the Society, as Opportunity 
© ſhall offer, to procure Experi- 
ments to be made of the preſent 
© Degree of Saltneſs of the Ocean, 
* and of as many of theſe Lakes as. 
can be come at, that they may 
| 6 ſank 
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© ſtand upon Record for the Benefit 
Jof future Ages. | 

If it be objected, that the Water 
© of the Ocean, and perhaps of ſome 
© of "theſe Lakes, might, at the 
© firſt Beginning of Things, in ſome 


© meaſure contain Salt, ſo as to 


* diſturb the Proportionality of the 
© Increaſe of Saltneſs in them, I 
* will not diſpute it: But ſhall 
© obſerve, that ſuch a Suppoſition 
* would by ſo much contract the 
© Age of the World, within the Date 
© to be derived from the foregoing 
* Argument, which is chiefly in- 
* tended to refute the ancient No- 
© tion, ſome have of late entertain'd, 
© of the Eternity of all Things; 
* though perhaps by it the World 
* may be found much older than 
* many have hitherto imagined.” 

Now, if there is any Truth in 
thoſe Obſervations I have made a- 
bove in regard to the Saltneſs of the 
Sea, as there undoubtedly is, Dr. 
Halley's Syſtem, however pretty and 
ingenious, muſt entirely fall to the 
Ground; as the Reader will eaſil 
perceive, if he conſiders, that the 
Sea was in all Probability as falt a 
Fortnight after the Fall of Adam as 
at this Time, ſince the Neceſſity and 
Convenience of it were as great then 
as now; and it is very unlikely, that 
the Almighty ſhould create his Works 
imperſect, and leave them to be 
brought to Perfection by a long 
Series of "Time. 

I muſt add, that although Salt is 
i9corruptible, yet it is Capable of 
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being ſo far deſtroy'd as to remain 
no longer in the Form of Salt; as 
appears by its Analyſis, which we 
have given above. Now, though 
what the Doctor = be true, vis. 
that Salt is perpetually brought into 
the Ocean by Rivers, and that the 
Exhalations of Water from the Sea 
are perfectly freſh; yet the Conſe- 
quence he draws from thence may 
not be true, vis. that the Sea grows 
every Age more ſalt; for *tis highly 
probable, that Salt, by the alternate 
Actions of the other Elements upon 
it, may undergo ſuch a ſort of Tranſ- 
mutation, as we have above-deſcribed 
in its Analyſis; and then rhe volatile 
Parts, which conſtitute the ſpecific 
Nature thereof, and render the fix'd 
Part or Earth diſſolvable in Water, 
being diſunited from the fixing Earth, 
may very likely fly off and mix with 
the Air; and then the fixing Earth, 
now no longer diſſolvable in Water, 
will ſink by its own Gravity to the 
Bottom. And it we conſider (as Sir 
Is AAc NEWTON obſerves) that Na- 


y ture delights in Tranſmutations, it 


will appear more probable, that 
there is a perpetual Generation and 
Diſſolution of Salt carry ing on in the 
World. | 

How it comes to paſs, that com- 
mon Salt, under a proper Manage- 
ment, becomes an 4 Manure, 
will be explain'd hereafter. 

We muſt not diſmiſs this Subject 
without taking notice, that the Phy- 
ſicians and Chymiſts in all Ages have 
ad a great Opinion of common Salt 


as 
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as a Medicine, and many of the 
greateſt amongſt them have thought, 

erhaps not without Reaſon, that if 
it is poſſible to prepare an univerſal 
Medicine, it muſt be from common 
Salt. 

The Spirit of common Salt has 
alſo a very extraordinary Effect in 
corroding, diſſolving, and altering 
the Texture of Metals. But we 
ſhall leave this Subject to the Chy- 
miſts, as it does not promiſe us much 


Aſſiſtance in our Enquiries about 
Husbandry. 


Of NirRE Or SALT-PETRE. 


My Lord Verulam ſomewhere calls 
Nitre the Life of Vegetables; and 
indeed it is of ſuch Conſequence in 
Vegetation, that I am inclined to be- 
lieve, not one ſingle Plant could 
grow upon the Face of the Earth 
without it. As therefore Fertility 
ſeems to depend fo much upon Nitre, 
I ſhall give it a thorough Examina- 
tion; and in doing this, I {hall chuſe 
rather to give my own Opinion 
thereon, than to battle thofe of o- 
thers, which would be endleſs. 

It is not certain at what Time the 
Nitre of the Moderns was firſt taken 
notice of; but it is highly probable 
the Ancients knew nothing of it, tho? 
the Name 15 often mention'd by 
Hippocrates, Pliny, Dioſcoriats, Ga- 
lex, and moſt other Writers on the 
Subject of Natural Hiſtory, They 
mean however that foſſile alcaline 
Salt before taken notice of, which is 
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call'd Natron, much like our Cixeres 
Clavellati or Pot-aſhes, and which 
may be uſed inſtead of that in the 
making either Glaſs or Soap. This 
Natron ar Nitre of the Ancients is 
found in great Plenty in Egypt, ſo as 
to be there extremely cheap. And 
tho* Exrope does not produce it in 
ſuch Quantities, nevertheleſs it is 
plain, that the Earth every where. 
contains an alcaline Salt of the ſame 
Nature with the Egyptian Natron; 
becauſe moſt Mineral Waters leave 
after Evaporation ſuch a Salt, ſome 
in a greater, ſome in a leſſer Quan- 
tity, which muſt be waſh'd out of 
the Earth in their Paſſage through 
it, | | 

The Nitre of the Ancients is not 
inflammable like ours, and therefore 
is not a fit Ingredient for Gun- 
powder. | 

The Nitre of the Moderns is a 
Salt of a very different Nature, being 
perfectly neutral, that is neither al- 
caline nor acid, but compounded of 
both. Its principal diſtinguiſhing 
Characters are, * 

1. That its Cryſtals are priſmati- 
cal or in the Form of a Priſm, that 
is, they have ſix flat Sides of an equal 
Breadth, any two of the oppoſite 
Sides being parallel, as the curious 
may obſerve by examining them 
with a Microſco hy 

2. That being mix'd with any 
ſulphureous or oily Subſtance it takes 
Fire, and explodes ſuddenly with a 
Notte like Thunder, and a Flame 
like Lightning. ; 

Nitro 
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Nitre is found naturally in ſume 
Countries in a ſolid Form, and may 
be procured artificially, in almoſt any 
Part of the World, from Earth that 
has been impregnated with an alca- 
line Salt, either volatile or fix'd, and 
which has lain long enough in a cool 
ſhady Place to be ſufficiently impreg- 
nated with the univerſal Acid of the 
Air, which is ſtrongly attracted by 
alcaline Salts. However it is neceſ- 
ſary for the Production of Nitre, 
that the Earth ſhould alſo be im- 
pregnated with ſomething oily or 
ſulphureous. 

All ſorts of Aſhes or Lime mix'd 
with Earth, produce Nitre, after 


Having imbibed the Acid of the Air. 


Accordingly the Curious may ob- 
ſerve Nitre to grow out of the ſhady 
Parts of old Walls where Lime has 
been uſed in the Mortar; and I my- 
ſelf have ſeen in the Ruins of old 
Buildings, which have been plaiſter'd 
with Lime, large Pieces of Nitre 
like Iſicles hang down from the Ceil- 
ings. 

The Dung and Urine of Animals 
which are replete with a volatile al- 
caline Salt, promote the Generation 
of Nitre in the Earth more than any 
thing whatever; therefore thoſe who 
make Nitre, carefully get what Earth 
they can out of old Stables, or Sheep- 
cotes, or wherever any Animals have 
for a long time laid their Dung and 
Urine. For this Reaſon alſo they 


value the Earth which is got about a 
Jakes. 
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The Reaſon why this ſort of Earth 

ſeems to be proper for the Generetion 
of Nitre is, becauſe, beſides alcaline 
Salts, it contains an olly, fat, or 
ſulphureous Subſtance, which is alſo 
neceſſary tor the Production of Nitre, 
and enters its Compolition. 
For this Reaſon alſo they chuſe 
Earth dug out of Old Church-yards, 
old ſtanding Waters, and old Walls, 
for the ſame Purpoſe. _ - 

They alſo lay Earth in great 
Heaps, and water it frequently with 
the Urine of Animals that has had 
Lime boil'd in it; and this, by being 
expoſed to the Air, 1s quickly replete 
with Nitre. 

It muſt be obſerved, that too much 
Heat of the Sun, too great Cold, a 
moiſt Air, and particularly a rainy 
Seaſon, hinder the Generation of 
Nitre. On the contrary a temperate 
Heat, windy Seaſon, and ſerene Sky, 
promote it, 'eſpzcially in Spring and 
Autumn. : 

It is very remarkable, that the 
South and Weſt Winds by no means 
favour the Production of Nitre; and 
that the Eaſt and North Winds only 
bring with them the primogenial 
Acid of the Air, which faturates 
the alcaline ſulphureous Parts of the 
Earth, and converts them into Nitre, 

When theſe Earths, by being ex- 
poſed to the Air, are ſufficiently im- 
pregnated with Nitre, they boil them 


in Water, and by that means diſſolve 


the nitrous Salts, making a kind of 
Lixivium or Lye, to which they add 
Aſhes 


any Place. 


Quick-lime, and the Liquor remain- 
ing after the Cryſtallization of Nitre 
in former Boilings ; for without this, 
they could ' procure nv true inflam- 
mable Nitre, that would ſhoot into 


Chryſtals. For if the Lixivium or 


Lye, obtain'd from the nitrous Earth 
by Water, is boiPd alone never fo 


long, the Remainder that is left 


after the Evaporation of the Water 
will be a ſalt Subſtance, not reducible 
to Cryſtals, nor inflammable, which. 
it is very difficult to dry, and which 
will run again in the Air, eſpecially 
a moiſt one, into a Fluid; but with 
theſe Additions, after ſufficient Boil- 
ing, the Liziviom or Lye is ſet in a 
cool Place, and there ſhoots into 
Cryitals, which is our common 
Nitre. What remains after all the 
Cryltals are form'd that can be ob- 
tain'd, is reſerved, in order to be 
mix'd with future Lixivia or Les. 
Hence it appears, that Nitre conſiſts 


of the Acid of the Air, an alcaline 


Salt, and'a proportion of an oily or 
ſulphureous Subſtance. 

We have obſerved above, that 
Nitre might be procured in almoſt 


that the burning Climate of India, 
as well as the frozen one of Muſco- 
vy, affords excellent Nitre. Ingia 
ſcems to be proper for the Genera- 
tion of Nitre, becauſe there, for 


many Months together, they enjoy 
a ſerene and dry Air without any 


Rains. In the Northern Climates 
the Air is generally ſerene,” and its 
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Aﬀfike that contain an alcaline Salt, 


Accordingly. we find 


4 
Blafticity moreover increaſed by be- 
ing condenſed by the Cold; and in- 
deed all Earths whatever, particular- 
ly thoſe that are fattiſh, will in Pro- 

ceſs of Time be impregnated with 

Nitre; provided they are guarded 

from the Rain and Sun, and no Ve- 

getables are ſuffer'd to grow upon 
them; for otherwiſe Vegetables will 

conſume the Nitre, which is the Pa- 
bulum or Food of Plants. 


Analyſis of NI r RE. 0 
PROCESS I. 


Take any Quantity of very pure 


Nitre, let it melt in a Crucible ſet 


in a ſtrong Heat, put into the melted 
Nitre a Piece of burning Charcoal; 
this will be attended with a great 
Noiſe, and the Charcoal will be 
violently agitated upon the Surface 
of the Nitre for ſome time. When 
theſe ceaſe, threw in another Piece 
of burning Charcoal, and the Effects 
will be the ſame. Repeat this till 
the Nitre is no longer affected by 
throwing in a live Coal; by this 
means the acid and ſulphureous Par- 
ticles will evaporate or fly off, and 
the Nitre will be converted into an 
alcaline Salt, which they call 


f Mitre, very little different 


from Salt of Tartar, or any other 
fix*d Salts procured from burnt 
Plants. | | De | 
Again, let this fix*d Nitre be im- 
pregnated with the acid Spirit of 
Nitre got by Diſtillation, or Aua 
_ 3 
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ortis, which is alſo a Spirit of Nitre, 
it will be again converted into tru 


in flammable Nitre. | PY 


PROCESS I. 


Take any Quantity of Nitre, and 
treat it exactly in the ſame manner 
as is directed for common Salt in the 
Analyſis thereof, Proceſs I. and the 
Effect will be exactly the ſame; for 
nothing will remain but a pure in- 
ſipid Earth, all the other parts, when 
the fixing Earth is ſeperated from 
them, being render'd volatile and 
flying off into the Air. 


PROCESS III. 
Take of pure Nitre in Powder a 


Pound and half, of common red 
Bole four Pounds and a hal:; mix 
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Ded 


for commoN SALT under its Ana- 
Hit, Proceſs I. and of NirRRE, Pro- 
ceſs H. et $a 

The acid Spirit of Nitre, procured 
by this Proceſs, contains two Drams 
twenty-three Grains of the Acid in 
every Ounce, the reſt is pure Water. 
And this Obſcrvation teaches us that 
a great Quantity of Water lies con- 
ceal'd in the ſolid Cryſtals of Nitre. 
When this acid Spirit of Nitre is 
diſtill'd again out of a clean Veſſel, 
and into a clean Receiver, ſome 
yellow Feces or Dregs will be left 
in the Veſſel from whence it was 
diſtill'd, which contain ſome Earth; 
and when all the Earth is ſeparated 
from the acid Spirit in thi> manner, 
the acid Spirit is render'd ſo vola- 
tile as to riſe perpetually in Fumes, 
which it is difficult to confine in 


Veſſels; but if expoſed to the open 
Air, they evaporate of their own 
accord, without the Aſſiſtance of a 
Fire to force them. ..- _—:, 

The Reader will pleaſe to take 
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them carefully in a Mortar. Put 
the Mixture into Loxg-zecks, and 
diſtil as directed under the Article 
Common SALT, Proceſs IL and an 
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exceeding acid cauſtic Spirit will be 

tound in the Receiver, which per- 
etually emits red Fumes. 
When the fix'd Part of Nitre, 


remaining in the Long- neck after 


Diſtillation, is ſeparated from the 


Bole by boiling in Water, and the 


Water is filter'd and evaporated till 
a Pellicle or thin Skin appears on 
the Top, the Cryſtals that are 
hence procured will be ſomewhat 
alcaline, and an infipid Earth may 
be procured from them, by treating 
them in the fame manner as directed 


notice, that Spirit of Salt is in like 
manner render'd volatile, when ſe- 
parated from its fixing Earth, which 
has been obſerved before under the 
Article COMMON SALT. E 
The World has been very much 
obliged to the iſluſtrious Ho FFHMAN, 
Profeſſor of Phyſick at Hale in Ger- 
many, tor ſeveral beautiful Experi- 
ments, made. with what he calls 
the fuming Spirit of Nitre;, which 
as they give us great Light into the 
Nature of Nitre and its Spirit, and 


are at the ſame time extremely 


entertaining 
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entertaining, we ſhall give the cu- out into a very lucid Flame; with a 


rious Reader ſome Account of them; 
with this Caution however pre- 
miſed, that it his Curioſity ſhould 


riments, and he ſhould mix the re- 


quiſite Ingredients in too large Quar- 


tities, the Conſequence would be as 
fatal to him and every thing about 
him, as the firing a Magazine of 
Gun powder, or a Flaſh of Light- 


ening. 
PROCESS lv. 


Preparation of the fuming Spirit 
| F NITKE. 


Take of the bet Nitre, well pu- 


rify'd and dry'd by a gentle Fire, 


half a Pound; add to it an equal 
Weight of highly rectify'd Oil of 


Vitriol. Put it into a Retort by a 
little at a time, Inte on a large Re- 
ceiver, and by a gentle Sand-heat 


red Fumes will come over into the 
Receiver, Which being there con- 


denſed into the Form of a Liquid, 


is, the faming Spirit of Mitre above- 


mention'd, which will afterwards 
_ emit the {ame Sort of Fumes when 


expoled to Air. 
EX?ERIMENT I. 


Take genuine Oil of Cloves, in a 
lafge Drinking-Glaſs, pour upon it 


an equal Quantity of the above- 


deicribed fuming Spirit of Nitre, 


the Mixture will in a Moment burſt 


ner, burſt out into a Flame. 


violent Ebullition, without the leaſt 
Smoak ; and nothing will be left in 


the Glaſs but dry Alhes. 
lead him to try the following Expe- _ | 


ExPERIM ENT II. 


The ſame Effect will be produced 
by mixing in the ſame manner this 
Spirit and Chymical Oil of Saſlafras, 
with this Difference only, that the 
Flame is not ſo ſudden and violent 
as in the former Experiment, and a 
fmall Quantity of a rediſh thick Li- 


quor will be left at the Bottom of 
the Glaſs. | Gb: 


EXPERIMENT III. 
The ſame Spirit mix'd with Oil 
of Caraway will, in the ſame man- 


1 


EXPERIMENT IV. 


The ſame Spirit being mix'd with 
the ſame Quantity of Spirit of Wine, 
a violent Eferveicence ariſes with a 
great Quantity of red difagreeable 
Fumes, and this Efferveſcence con- 


tinues till the Mixture entirely eva- 


porates, and nothing is left behind. 
Ex D ERIMENT. V. 
Sun- powder well mix'd with Oil 
of Cloves, as ſoon as this Spirit is 
pour'd upon it, burſts into a Blame, 
and breaks the Glaſs. + 
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Ia all the preceding Operations, 
where Nitre is mention'd, the 
Reader muſt underſtand that which 
is pure and unmix'd ; for all Nitre 
as commonly ſold in the Shops, con- 
tains a Portion of common Salt, 
ſome more and ſome leſs, from 


which it mult be carefully ſeparated, 


before the Nitre is fit tor Chymical 
Uſes or Experiments. It is done 
in the following manner. 


PROCESS V. 
The Purification of N1TRE. 


Take any Quantity of common 
Nitre, and diſſolve it in fix times the 
Quanity of boiling Water, which 
ſtrain. Let the Liquor evaporate 
over a gentle Fire, till a little Skin 
appears at the Top of it: Then ſet 
it in a cool Place, and the Nitre will 
{hoot into pellucid Cryſtals, which 
are Hexagonal, or in the Form of 
a Priſm, and will readily grow dry 
in the Air. The remaining Liquor 
mult be ſet again to evaporate, as 
at firſt, from whence freſh Cryſtals 
of Nitre will be procured, and this 
muſt be repeated the third time. 
After all the Cryſtals of Nitre are 
form'd, the remaining Liquor, being 
farther evaporated, will afford com- 
mon Salt, which will fall to the 
Bottom of the Veſſel; and what 
Liquor remains afterwards, by eva- 
porating the Water, will coagulate 
into a yellowiſh Maſs of a bitter 


\ 


Tafte, from whence a white alcaline 
Earth may be procured.  _ 
By this Analyſis of Nitre, we may 
ive that it conſiſts of an Eart 
render'd alcaline, an Acid, and a 
very ſmall Quantity of a fattiſh oily 
Subſtance; which laſt is left in the 
Water wherein Nitre has been diſ- 
ſolved, when all the. Cryſtals are 


form'd that can be procured from 


it. It will now be worth our while 
to examine ſeparately, the Parts 
which compoſe Nitre, as by this 
means we {hall be let farther into 
the Nature of this ſurprizing Body. 

As to the Earth procurcd from 
Nitre, it is in all Reſpects the ſame 
as that procured from alcaline Salts, 
which we have explain'd at large in 
the foregoing Sheets. 

As to the Oil, it does not ſeem to 
be material whether it belongs to 
the animal, vegetable, or mineral 
Kingdom; or rather it ſcems as if 
ſometimes an animal, ſometimes a 
vegetable, and ſometimes a mineral 
Oil concurs with an alcaline Salt, 
either fx'd or volatile, in the For- 
mation of Nitre. In order therefore 
to avoid Repetitions, we refer the 
Reader to What will be ſaid here- 
after upon the Subject of Sulphurs 
or Oils. Meantime we ſhall pro- 
ceed to examine the moſt myſteri- 
ous part of Nitre, viz. the Acid. 


Of Acips. 


It ſeems to me highly probable, 
that all Acids whatever are origt- 


nally 
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nally the ſame, and that different 


Acids borrow their apparent Dif- 
ferences from the diſſerent Bodies 
wherein they have reſided, that is, 
the Matrix which has received 
them. The Origin of this Acid I 


will not pretend to determine; per- 
haps it may perſpire through the 


Pores of the Earth, or perhaps it 
may be a Denizon of the Air, and 
was originally form'd there; which 
indeed ſeems moſt probable. How - 
ever thus far it is certain, that there 
is an Acid perpetually floating in 
the Air, as will appear from this 
common Obſervation among many 
others, viz, that all Metals what- 
ever (I do not know whether. Gold 


itſelf ought to be excepted) Will, if 


expoſed to Air for a Series of Time, 
be corroded, or to uſe the common 
Phraſe, will ruſt, which they will 


not do, if preſerved from the Con- 


tact of the Air. Now it is well 
known that Acids are the proper 
Diſſolvents of Metals. 

Again, they ate obliged to ex- 
7270 the Mineral of Allum a con- 
iderable Fime to the Air, before it 
will yield any; and if, after the 
Mlineral is deprived of all its Allum, 
itis expoſed to the Air for a Twelve- 


month, it will be re- impregnated 


with an aluminous Salt. Add, that 
if crude Allum is calcined in a ſtrong 
Heat, it will ha ve the Appearance of 
a ſpungy Earth, without any Marks 
of an aluminous Salt remaining; but. 
by being expoſed to the Air for a few. 


HRS 


Days, it will increaſe /in Weight, 
the aluminous Taſte will be revived, 
and it will make an Efferveſcenee 
with Oil of Tartar. All Which 
proves that it has received an Acid 
from the Air. ag 

We muſt farther obſerve, that 
the Marcaſite of Vitriol yields no 
Vitriol till it has been expoſed a. 
conſiderable Time to the Air, and 
that the Earth from which Nitre 
has been procured will be re- im- 
pregaated with, and yield more 
Nitre after having lain ſome time 
expoſed to the Air in a cool ſhady 
Place. | 

There 1s another Obſervation. of. 
ſome Conſequence which we muſt 
not omit, it is, that a great many 
* originally clear and limpid 
will, by being expoſed to the Air, 
become red; and if a Bottle is fill'd 
half or three Parts full, the ſmall 
Quantity of Air contain'd in the 
Bottle ſhall have this Effect upon 
them. That this is cauſed by the 
Air is plain; becauſe if another 
Bottle is fill'd quite full with the 
very ſame Liquor, and guarded 
carefully from the Air, the Liquor 
{hall-retain its Limpidity. And it 
mult be the Acid ot the Air which 


o 


has this Effect; becauſe Acids have 


a known Power of exalting the 
Colours of Sulphurs and Oils; and 
perhaps it may be this very Acid 
which is the Cauſe of that Variety 
of Colours we. obſerve in Flowers, 


which differ n as the Acid 
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meets with more or leſs Sulphur or 
Oil in the Flower, or in different 
Parts of it. 

A Man that conſiders Natural 
Hiſtory, will perpetually meet with 
Inſtances of the Wiſdom of that 
Divine Providence which protects 
the Univerſe. Agreeably to this, 
we muſt here remark, that this 
Acid is the grand Guard or Pre- 
ſervative which it has pleaſed Al- 
mighty God to provide againſt Pu- 
trefaction. 
Sea-Salt and Nitre that preſerves 
Fleſh and Vegetables from putrefy- 
ing, as Vinegar will alſo do by 
reaſon of its Acid. And we find in 
effect that all vegetable and animal 
Subſtances, and even Water itſelf 
will putrefy without a proper Quan- 
tity of this Acid to preſerve it; and 
this Putrefaction increaſes in pro- 
portion to the Degrees of Heat. 
And may not this alſo be the Caſe 
of the Air in ſuch Conſtitutions of 
it as favour peſtilential Diſtempers? 
for we find that hot Climates are 
moſt ſubject to the Plague, and 
peſtilential Fevers; and whenever 
the cooler Climates have been vi- 
ſited with this Calamity, it has 
happen'd in a very hot Seaſon, when 
the Winds have blown for a long 
time from the South and Weſt, 
and in particular the South, which 
Winds do not favour ſo much the 
Production of an Acid in the Air as 
the Eaſt, and particularly the North 
Wind; of which thoſe that make 


Nitre are perſectiy ſenſible. Now 


Thus it is the Acid in 
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an Acid increaſes the Degrees of 


Cold in Water and Ice, and proba- 
bly of the Air alſo; and Experience 
ſhews us, that peſtilential Diſtem- 
pers decreaſe in cold Weather, as 
they increaſe in Hot; and that 2 
North Wind deſtroys in ſome mea- 
ſure the Infection of the Air. Add 
to this, that the moſt eminent Phy- 
ſicians have been of opinion, that 
Acids are the greateſt Preſervatives 
againſt the Plague; and the An- 
cients, in time of Infection, fre- 
quently corrected the peſtilential 
State of the Air by burning Pitch, 
Sulphur, and Aſphaltum, which e- 
mit an acid Fume. And on the 
contrary, all alcaline Bodies increaſe 
the Virulence of the Diſtemper, in- 
ſomuch that a Shirt waſh'd with 
Soap, in which an alcaline Salt is 
the chief Ingredient, has often been 
obſerved to diſpoſe ſome People to 
catch the peſtilential Infection, and 
to increaſe the Violence of the Diſ- 
temper in others. 
Let us now examine the animal, 
vegetable, and mineral Kingdoms, 
and 
us 


ſee what Acids they will afford 


In regard to Animals, our Exa- 
mination will be very ſhort; for 
both their Solids and Fluids, during 
Health and Life, are entirely neut- 
ral, that is, neither alcaline nor acid; 
but upon Putrefa&ion are all highly 
alcaline, except Milk. Not but that 
I believe an Acid is abſalutely ne- 
eeſſary to the Formation of both 
animal Solids and Fluids; but 4 
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"a red Colour, and 
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Acid is ſo invelop'd in Oils, and diſ- 


guiſed with alcaline Salts, that it 
never appears in the Form of an 
Acid, either before or after Putre- 
faction, ſome morbid Caſes ex- 
cepted; we mult alſo except the 
Stomach and Inteſtines, which are 
ſometimes ſo overloaded with vege- 
table Food or Milk, as to be unable 
to digeſt them, and mix them pro- 
erly with the animal Oils and alca- 
line Salt; and then the Aliment 
turns Acid in theſe Paſſages. 
We muſt next take a View of 
the Vegetable Kingdom, and. there 
we ſhall meet wich this Acid in al- 
moſt every Plant; in ſome very 
manifeſt to the Taſte, as in the 
Sorrels, and in all Sorts of Fruit, 
eſpecially before they are ripe, and 
in the Sap of all Vegetables, which 
begins to return to the Stem of the 
Plant in the Spring. This is mani- 
feſt when Sticks are laid upon the 
Fire, eſpecially green ones, and are 
burning in the middle, this Acid 
mix' d with the Juices is forced out 


of each Extremity like Froth; and- 


it is this Acid in the Smoak that is 
Painful to the Eyes, and makes 
them water. And again, it is this 
very Acid which enters the Sub- 
ſtance of Fleſh and Fiſh hung in 
the Smoak, communicates to them 


reſerves them 
t is remarkable 


from Put refaction. 


that Nitre has the very ſame Effect 


upon Fleſh and Fiſh. 
In other Plants it appears, but 


_ diſguiſed with an Aromatic Oil, as 


in Guaiacum, Saſſafras, Cinnamon, 
and moſt Aromatic Woods, which 
yield plentifully an acid Liquor by 
Diſtillation. 

It Oak, Juniper, or any ſort of 
Wood, be raſp'd into ſmall Parts 
like Saw-duft, and diſtiPd- in a Re- 
tort, the acid Fumes will be col- 
lected together with the Water in 
the Receiver, and form an acid Li- 
quor, in every reſpet of the ſame 
Nature as other vegetable Acids; 
and theſe will diſſolve all Metals, 
except Silver, Gold, and Mercury, 
which require a ſtronger, that 1s, a 
leſs diluted Acid. They will alſo 
diſſolve the Horns, Hoofs, and 
Bones of Animals, by abſorbing 
their alcaline Earth; and the Shells 
of Fiſh, or Land Animals, which 
they reduce into the Form of a 
clear pellucid Liquor; but then the 
Sourneſs or Acidity 1s entirely de- . 
ſtroy'd, and they become together 
a neutral Liquor, neither alcaline 
nor acid. | 

Tur and all native Bal- 
ſams, yield alfo- plentifully by Dif- 
tillation an acid Liquor; and to this 
Acid, contain'd in them, it is, in 
a great meaſure, they owe their 
known Virtue of curing Wounds 
and Ulcers; becauſe it prevents 
Putrefaction. This Acid ſeems to 
be of the ſame Nature with that of 
Mineral Acids; the Difference con- 
fiſts in their being weaker, or di- 
luted with a greater Quantity of 
Water. However ſome of the 


ſtrongeſt, as the Juices of Oranges, 
| Citrons,, 
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Citrons, and Lemons, will, like Mi- 
neral Acids, diſſolve Metals, eſpeci- 
ally Lead, Tin, Copper, and Iron. 

"Tis this Acid, join'd with the 
alcaline Part of Plants, that ſhoots 
into Cryſtals, and forms the native 
Salt- But if this Acid is diſſipated 
by the intenſe Heat of the Fire, then 
an alcaline Salt is procured in the 
manner above-deſcribed. 

Now it ſeems' to me, that all 
theſe . Acids are a Portion of the 
primogenial Acid of the Air, with 
which the Earth the Matrix of 
Plants is impregnated, and from 
whence it riſes with the Water, 
Earth, and alcaline Salts, into the 
Stem of the Plants. That Plants 
borrow their Acid immediately from 
the Earth ſeems confirm'd from the 
following Obſervation, viz. That all 
Plants which grow in the Sea with- 
out any Root fix'd to the Earth at 
Bottom, and ſome Vegetables which 
are tix'd to very hard Rocks, as 
Spunge, Oc. have not in them the 
leaſt Portion of an Acid, but yield 
by Diſtillation a volatfle oily alcaline 
Salt; neither will they yield any 
fix'd Salt. Now it wil abundantly 
appear in the Courſe of this Work, 
that the Surface of the Earth, at 
leaſt, is impregnated with an Acid 


borrowd from the Air. 


The next Acid which falls under 
our Conſideration, is that procured 
from vegetable Juices by Fermen- 
tation. We find that the Juice of 
ripe Grapes freſh preſsꝰd out, Honey, 
or Sugar diſſolved in Water, and 
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Wort, do not manifeſt by their 
Taſte. the leaſt Acid; but as ſoon 


as they have fermented a little, the 


original Sweetneſs goes off, and the 
Acid appears a little to the Taſte. 
And when this Liquor, thus pro- 
cured by Fermentation, by pro- 
per means is made to undergo a 
ſecond Fermentation, the Acid be- 
comes more manifeſt in the Vine- 
gar thence produced, which Vine- 
gar being deprived of Part of its 
Water by Diſtillation, is render'd 
extremely acid, and capable of dif- 
ſolving Metals. Now it ſeems to 
me, that this Acid remain'd from 
the Beginning in the Vegetable 
Juices, but under a Diſguiſe, being 
invelop'd in the tenacious oily Par- 
ticles of the Plant, and that when 
theſe are broke, and have their Te- 
nacity leſſen'd by Fermentation, that 
then the Acid in ſome degree ap- 
pears; but when theſe Oils are 
entirely deſtroy'd by a ſecond Fer- 
mentation, the Mask is taken off, 
and the Acid appears in its natural 
Form. Nevertheleſs it is poſſible 
that a Portion of the aerial Acid 
may be added to the Liquors, 
during the Operations they have un- 

der gone, | | 
This vegetable Acid procured by 
Fermentation, and which is gene- 
rally call'd Vinegar, provided it is 
good and ſtrong, contains eighteen 
Grains of true Acid in every Ounce, 
all the reſt being Water. 1 8 
The next Thing which occurs to 
our Obſervation is the Kingdom of 
Foſſils; 


in every 


Foffils and the Acids we find there- 


in are much ſtronger, that is of a 


leſs proportion of Water, than ve- 


getable Acids- Thus, for Example, 


oil of Vitriol contains four Drams 


and ſixty five Grains of pure Acid 
ance; whereas Vinegar 


as was obſerv'd before, contains 


only eighteen Grains of pure Acid 


in the ſame quantity. 


Mineral Acids are never found 


pure and unmix'd, either in a tolid 
or liquid form; and it ſeems to be 
happy for us that they are not; for 
if oil of Vitriol, which has the pure 
Acid diluted with ſo much Water, 
will nevertheleſs deſtroy all animal, 
vegetable and mineral Bodies, Gold 
only excepted, what Deſtruction 
would it not be capable of Efſecting, 
if unmix'd with Water and near 
twice as ſtrong? 
When this Acid meets with any 
Foſſil that affords it a proper Ma- 
trix, that is, a place fit for its Re- 
ception, it joins there with, and both 
together form a ſolid Body; from 


whence again, it may be forc'd by 


the Action of Fire, and collected in 
the form of an acid Spirit, which 
will however be mix'd with a Pro- 
portion of Water, and ſomething 
borrow'd from the Foſſil wherein it 
has reſided; and hence ſeems to pro- 
ceed all the difference we obſerve 
in the acid Spirits procur'd from dif- 
ferent minera Bodies, the pure Acid 
being exactly the ſame in all. 


When this Acid falls upon a fat 


bituminous Earth, it forms a Sul- 
Nums, VII. 
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phur, from which an acid Spirit and 
Oil may be procur'd, not much dif- 


ferent from oil of V | 


ent of Kut Soom 7 
With a calcaribus Earth or Stone, 


* 0 1 


it compounds Allum, Which will al. 


former. 3 
When it's Matriv is the Ore of 
Iron or Copper, a. green or blue Vi- 


triol is form'd, from which an acid. 


Spirit and Oil is procur'd, which dif- 
ters from thoſe above-mention'd,, as 


ſome metalic Particles borrow*d from 
the Matrix or Ore are diffolved in it. 

When it meets with an alcaline 
Earth, like the Ezyptizz Natron, it 


forms common Salt, which alfo yields 
an acid Spirit by Diſtillation. 


When it falls upon a far Earth 


impregnated with the volatile Salts 
of Animals, the fix*d Salts of Plants, 


or the Salts of calcin'd Stones, or 


Earth, as Lime, Cc. then is Nitre 


form'd, which yields the acid Spirit 


we have juſt deſcrib*d. 


From what has been ſaid I think 
we have reaſon to believe, that there 


is but one Acid in Nature, and that 
this Acid reſides in the Air; but 
whether originally fm'd there or 
not, we {hall not preXnd to deter- 


mine. Inſtead of diſeuſſing a point 
ſo very abſtruſe, let us make the fol- 


lowing Remarks upon Acids. 


1. Acid Spirits are the molt pon- 
derous Fluid we are acquainted with, 
Mercury exceptcd, and require a heat 


of 560 Degrees to make them Boil, 


whereas Water will boil with 21 "7 
and When they boil, white Fumes 


arile 


ſo yield an acid Spirit very like the, 


3 


\ 


ariſe from them, which are immedi- 


ately deftruQive-to all ſorts of Ani- 
mals and Inſects. Hence appears 
the Reaſon, why Acids muſt en- 
creaſe the Heat of culinary Fires; 


viz, becauſe they are capable of re- 


taining ſo great a degree of Heat 


before oy Evaporate; whereas Wa- 
ter quits the Fire much ſooner. 

2. Notwithſtanding Acids are ſo 
very ponderous yet they become 
volatile that is fly off into and mix 
with the Air without any additional 
heat as ſoon as diveſted of their fix- 
ing ft - . " | 

3. Acid Spirits, when very ſtron 
attract the Moitture of the AT 
Thus an Ounce and a Scruple of oil 
of Vitriol, by being expos'd to the 
Air for fourteen Days, imbib'd fo 
much of the Moiſture thereof as to 
weigh two Ounces. | 

Acids have many more remark- 
able Properties, but theſe we {hall 
leave to the Chymiſts, as falling 
more properly under their Conſide- 
ration, than that of the Husband- 
man. | 


Continuation off the Hiſtory sf Nitre. 
A 


We come now to obſerve ſome 
properties of Nitre, which are very 
curious, and muſt by no means be 
omitted. 

1. It promotes vegetation more 
than any known Subſtance in the 
World, and confequently would be 
the beſt Manure, it it could be had 
at a reaſonable Price; for, as we ob- 


ſerv'd before, nothing could grow 
upon the Face of the Earth without it. 

Let us enquire how it comes to 
paſs, that the Surface of the Earth 
is every Where impregnated with 
Nitre. It js thus, when vegetables 
rot upon the Ground, or when the 
Excrements of Animals are laid 
thereon; It is eaſy to conceive from 
what has been already ſaid, that the 
alcaline Salts contain'd in theſe, 
which ſtrongly attract Acids, will in 
time be impregnated with the Acid 
of the Air, and become Nitre in the 
boſom of the Earth. But when none 
of theſe Subſtances have been laid 


upon the Earth, it will notwith- + 


ſtanding, 1n a longer courſe of Time, 
be impregnated with Nitre; for the 
Heat of the Sun, during Summer, 
acting upon the Earth with great 
force calcines it, and makes it become 
a lcaline like Lime: Then, during the 
Cool of the Night and in Winter, 
this alcaline Earth is impregnated 
with the Acid of the Air, and theſe, 
aſſiſted by «the oily Dews, become 
nitrous. If the Earth happens to be 
either Gravel or Sand, the Nitre 
will be deficient; becauſe theſe Soils 
have not naturally a due quantity of 
Sulphur or Oils, which are neceſſar 
to the perfection of Nitre. 3 
ingly the Husbandman muſt ſupply 
this defect by Art, or muſt be con- 
tented to have his Land leſs fertile, 
and the Plants growing thereon leſs 
in quantity and bulk. But if the 
Soil happens to be a Loam or Clay 
impregnated with Sulphur or os 
; "Lg the 
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the Nitre form'd therein, will be 
more perfect, and the Plants grow- 
ing thereon will be more in quanti- 
ty and larger in bulk, with leſs Aſ- 
Citance from the Husbandman. 

Hence the reaſon appears very 
plain, why Farmers find ſo meh ad- 
vantage by making a Summer fal- 
low, tor by this means the Earth is 
expos'd to the influence of the Sun, 
and render*d fit to attract the Acid 
of the Air. | R 

We have before obſerv*d that ſe- 
rene Weather is the beſt for the pro- 
ducing of Nitre. Agreeable to this 
is the common Obſervation that ſe- 
rene Winters encreaſe the fertility of 
the Soil, which Virgil took notice of 
Seventeen hundred Years ago. 


ä Hhemes orate Serenos, 
Agricole !-----= Geor. I. 1. v. 100. 


For Winter's drought rewards the 
Peaſant's pain, 

And broods indulgent on the bury'd 
Grain. DRY DEN. 


Hence alſo appears the reaſon, 
why long Froſts and Snows, eſpe- 
cially after a hot Summer mellow 
the Ground, and render it exceed- 
ing fertile, vis. becauſe the Earth 
calcin'd and render alcaline by the 
Summer Heats, is by the Froſt and 
Snow abundantly ſupply'd with an 
Acid, and render'd nitrous. 

Egypt has been famous in all Ages 
for its great Fertility, which is very 
calily accounted for upon theſe Prin- 


ciples, For the Nile runs over 
vaſt tracts of Land in the burning 
Climates of Africa; and undoubt- 


edly takes x in its Courſe great 
quantities of Earth, render'd alca- 


line by the heat of the Sun. Now 
when this is depoſited upon the E- 
gyptian Soil at the time when the 
Nile overflows, the whole Country 
is impregnated with that kind of 
alcaline Salt, which we have above- 
deſcrib'd under the name of Na- 
tron. After the overflowing of the 
Nile, a long ſeries of ſerene Wea- 
ther immediately follows, and we 
have before obſerv'd, that in ſerene 
Weather, the Air is plentifully ſtor'd 
with an Acid, and this Acid being 
attracted to and fixing upon the al- 
caline Salt or Natron, the whole 
Surface of that Country is render'd 
Nitrous, and conſequently extreme- 
ly Fertile. 

There remains yet one very ex- 
traordinary property of Nitre to be 
taken notice of, vis. that of explod- 
ing or burſting out into a Flame with 
great violence, whenever by any con- 


. trivance or accident it is ſet on Fire; 


I fay contrivance;7 beczhſe Nitre 
will not Flame wigs addition 
of ſome ſulph ure Body. 
Thus Nitre ſet a ee over an 
intenſe Fire, will melt Wfthour flam- 
ing, but if any animal, vegetable, 
or mineral Oil or Sulphur is mix'd 
with it, inſtead of melting, it will 
immediately burſt out into a flame 
like Lightning, and a noiſe like 
Thunder. e 


When 
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When a volatile Sulphur of any 
kind meets and joins with a nitrous 
Acid in the regions of the Air, and 
theſe again meet with a Heat in- 
tenſe enough to ſct?em on Fire, uy 
cauſe the ſudden Exploſion hic 
we call Thunder and Lightning, 
which is the more intenſe, as the ni- 
trous Acid and Sulphur is more com- 
preſs'd by the Clouds. +307 
It may eaſily be concetv'd, that a 
beat ſufficient to ſet the nitrous A- 
cid and Sulphur on Fire, may be 
produc'd by the hollow Clouds col- 
lecting the Reys of the Sun into a 
point like a Burning-glaſs; but this 
cannot always be the Caſe, becauſe 
Thunder and Lightning often hap» 
pen when there are no Rays to be 
collected in this manner, vi. in the 
Night: I ſhould rather therefore 
think, that Thunder and Lightning 
is caus'd by the aeriel Acid taking 
fire, by means of an Efferveſcence, 
not unlike that which happens when 
Spiit of Nitre is mix'd with oil of 
Cloves, mention'd before, p. 43, for 
the Flame ariſing from ſuch a mix- 
ture, ſeems to differ very little from 
real Lightning. For if an Ounce of 
pure Spirit of Nitre was to be mix'd 
with an equal quantity of oil of Cloves 
in a Room as large as Weſ/tminſter- 
Hall, the flaſh ariſing from thence 
would, in all probability, kill every 


Animal in the Room in an Inſtant, 


as effectually and in the ſame manner 

as Lightning would have done. 
Upon this Property of Nitre or 

Salt-petre, the whole Art of War 
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now depends; for Gunpowder could 
be made with no known Snbſtance 
in Nature, Nitre only excepted, 

It may. perhaps be entertaining to 
the Reader, to make ſome Obſer- 
vations upon Gun-powder, and ex- 
plain the ways by which it produces 
ſuch prodigious Effects. 

Gun- powder is made of Charcoal, 
Brimſtone, and Salt-petre intimately 


mix*d together, in different Propor- 


tions, according as the maker would 
have it, more or leſs ſtrong. 

When a ſpark of Fire drops upon 
this Mixture, it immediately catches 
the black Oil in the Charcoal, which 
in this Caſe may be conſider'd as a 
kind ot Tinder: This ſets Fire to 
the Brimſtone, and the Brimſtone 
lays hold on the acid of the Nitre 
or Salt-petre, which expanding it- 
ſelf ſuddenly with great violence, 
burſts through or carries along with 
it whatever oppoſes it. 

The following Account is general- 
ly given of the Invention of Gun» 
powder, viz. That it was firſt dif- 
cover'd by one Conſtantine Anelzen, 
a Monk of Fribourg, and a Chy- 
miſt, who having put a mixture of 
Charcoal, Salt-petre, and Brimſtone, 
in a Mortar, and cover'd it with a 
Stone, it happen'd to take Fire, and 
blew up the Stone which Accident; 
occaſioning him to make farther Re- 
flections and Experiments, gave riſe 
to this ſurpriſing Invention. But 


others affirm, Bart holdus Schwartz 
to be the Diſcoverer, and that it 
was firſt us'd by the * a- 

bout 


bout the Year 1380, during their 
Wars with the Genoe/e. 

But this Account is contradicted 
by others, who tell us, that in the 
Year 1343, the Moors being be- 
fieg'd by Alphonſus the Eleventh of 
that Name King of Caſtile, defend- 
ed themſelves by ſhooting off a 
kind of Iron Mortars, which made 
a noiſe like Thunder. And thatin a 
Sea-fight between the King of Tu- 
nis and the Mooriſh King of Seville 
above four hundred Years ago, thoſe 
of Tunis made uſe of certain Iron 
Tuns or Barrels wherewith they 
threw thunder-bolts of Fire. To 
which may be added what Dax Cange 
aſſerts, that Gunpowder is expreſſly 
mention'd in the Regiſters of the 
Chambers of Accounts in France, 
as early as the Year 1338. 

However this is certain, that 
Roger Bacon one of our Countrymen, 


and a Frier of Merton. College in Ox- 


ford, ſo famous among the common- 
alty tor the romantick Story of his 


Brazen-Head, was well acquainted 


with the Nature and Compoſition of 
Gunpowder, at leaft a hundred and 
fifty Years before Schwartz was 
born; as appears from his Treatiſe 
de nullitate Magiæ, publiſh'd at Ox- 
Ford in 1216, where mention is made 
of both in the following expreſs 
Terms. F Tou may riſe Thunder 
* and Lightning at pleaſure, ſays 
that excellent Frier, by only taking 
* Sulphur, Nitre, and Charcoal, 
* which ſingly have no Effect, but 
* mix'd together, and confin'd in a 
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* cloſe Place, cauſe a Noiſe and Ex- 
< ploſion greater than that of a clap 
„of Thunder.” * l 

But there is reaſon to believe, 
that the force of Gun- powder was 
known long before, and diſcover'd 
by ſome Nations in very early Ages 
of the World; tho? not brought to 
the great Perfection it is in at pre- 
ſent. And it is probable that theſe 
People kept it as a ſecret, either for 
their own defence, or perhaps out of 
a more generous and humane Princi- 
ple, viz, for fear of the Miſchief it 
might do Mankind; or 'tis poſſible, 
that the Art may have been loſt and 
recover'd again at different Periods 
of Time. 

7] he Chineſe pretend to have had 
the Knowledge of Gun-powder long 
before the Europeans, and it feems 
very probable they had; tor we have 
an Account in Hiſtory, that Bacchus 
was drove from the Siege of a lown 
in India by Thunder and Lighten- 
ing; and we farther read of ſome- 
thing of the like Nature happening 
to Alexander in his Indian Expedi- 
tion. Now if it be conſider d thac 
theſe two Conquerors peuetrated 
at leaſt as far as the borders of Crna, 
it will not ſeem unlikely, that this 
Thunder and Lightning was the Ei- 
fect of Gun-powder, and that the 
Chineſe were acquainted wit hit be 
fore the Expedition of Bacchus; and 
this ſeems ſtill more probable, be- 
cauſe the Eaſt-I4jes naturally afford 
vaſt Quantities of Nitre or Saltcpe- 
tre, without any artificial Prepara- 
tion. H 2 | Ihe 
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The Fable of Salmonens lays, 
that he attempted to imitate the 
Thunder and Lightning of Jupiter, 
and that Jupiter for his Inſolence 

kill'd him with real Lightning. The 
conjecture does not ſeem far-ferch'd, 
if we {ſhould ſuppoſe Salmoue us was 
acquainted with the exploding Pro- 
perty of Nitre, and to have play'd 
tricks with it in order to terrify his 
Subjects, and keep them in awe; 
and rhe Circumſtance of his being 
til} d with real Lightning, ſeems to 
confirm this ; for it is eaſy to ſup- 
poſe, that Salmoneus, not thorough- 
ly underſtanding the Danger of his 
artificial Lightning, might accidental- 
ly deſtroy himſelf therewith, and 
the People, ignorant of the Cauſe, 
might attribute it to Japiter. Vir- 

gil's account of this Exploit of Sal- 
moneus is as follows. 


Vidi £9 crudeles dantem Salmonea 
__ Panas, / 
Dum flammas Jovis & Sonitus imi- 
tatur Olympi. 
Quatuor hic invectus equis & lam- 
pada quaſſans, 
Per Grajum populos mediaque per 
Elidis urbem ; 
That ovans, Divumque ſibi poſcebat 
honorem: | 
Demens ! qui nimbos & non imita- 
bile fulmen 
fire & cornipedum curſu ſimularat 
 Cquoruin. 
At Pater omnuipotens denſa inter nu- 
bila telum 
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Contorfit (non ille faces, nec fumea 
tedis 


Lumina) præcipitemque immani tur- 
bine adegit. 


Eneid. L. 6. 


Salmonens, ſuff'ring cruel Pains, I 
found, 
For emulating Jove; the rattling 
ſound 
Of mimick Thunder, and the glitt'r- 
ing Blaze 
Of pointed Lightnings, and their 
forky Rays. 
Through Elis, and the Grecian 
Towns he flew : 
Th' audacious wretch four fiery 
Courſers drew: 
He wav'd a Torch aloft, and mad- 
ly vain, £ 
Sought Godlike worſhip from a ſer- 
vile Train. 
Ambitious Fool, with horny Hoofs 
to pals 


_ Ofer hollow Arches, of reſounding 


Braſs; 

To rival Thunder, in its rapid 
Courſe : 

And imitate, inimitable Force. 

But he, the King of Heav'n, obſcure 

on hig 

Bar'd his red Arm, and launching 
from the Sky 

His writhen Bolt, not ſhaking emp- 
ty Smoak, 


Down to the deep Abyſs the flam- 


ing Felon Strook. 


DRY DEN. 


The 
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The Circumſtances of the torches 

and brazen Arches over which he 
drove his Horſes, are probably add- 
ed to the Story by way of Deco- 
ration, or, perhaps, becauſe they 
could not. conceive how Thunder 


and Lightning could be imitated 
otherwile. | 


Of SUuLPHURs or Oirs. 


After having thoroughly examin'd 
into the Nature of thoſe Salts which 
promote Vegetation, we come now 
to take a view of Oils, or as the 
Chymiſts call them Sulphurs, for 
they both mean the fame thing, 
notwithſtanding, that the word Sul- 
phur is generally apply'd to that 
mineral Subſtance, otherwiſe call'd 
Brimſtone. 


We have before obſerv'd, that 


Oils or Sulphur were neceſſary to 


Vegetation, and the reaſon why it 
is ſo, ſeems to be this, vg. becauſe 
without Oil the Parts of Plants 
could not cohere together and form 
a ſolid Subſtance. Accordingly we 
{ee that ſo ſoon as any Plant what- 
ever (and indeed any other Subſtance) 
is depriv'd of its Oil by burning, 
that is, when the Oil is burnt out 
of it, it immediately loſes that cobe- 
lion which gave it' the form of a 
Plant, and falls into Aſhes. The 
fam2 is obſervable in the parts of 
Animals, as Horns, Bones, Oc. as 


well as in all inflammable Minerals, 
as Coals, Sc. 


The Reader muſt be inform'd 


if 
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that Oil is properly the tood of Fire, 
and tho? all Bodies in Nature will 
grow hot upon the Application 
Fire to them, yet nothing will 
Flame which has not in it an Oll. 
Perphaps Spirits of Wine, which 
will take Fire and Flame, may ap- 


pear to ſome an Exception to this 


Rule; but they will think otherwiſe 
when inform'd, that Spirit of Wine 
1s a Vegetable Oil, render'd ex- 
tremely volatile by Fermentation. I 
call that Spirit of Wine, which is 
procur'd by Fermentation from any 
vegetable Juices whatever, by no 
means confining it to that of the 
Grape. I ſhall obſerve this Order 
in treating of Oils. 

Firſt. 1 ſhall make ſome Obſer- 
vations upon Mineral Oils. 

Secondly. Upon vegetable Oils. 

Thirdly. Upon Animal Oils. 

This Method ſeems to be the 
moſt natural, becauſe Animals muft 
receive their Oils from Vegetables 
on which they feed, and Vegetables 
muſt receive their Oils from the 
Earth on which they grow, and 
from whence they receive their 
Food. 

But before we deſcend to Particu - 
lars, let us make theſe general Ob- 
ſervations upon tlie ſubject of Oils. 

Firſt, All Oils whatever when 
rectified, that is diftilPd over again, 
leave behind them ſome Feces or 
Dregs; which Feces when burnt 
yield a pure, infipid, Virgin Earth, 
like that which the Parts of Plants 
and Animals yield after du 

an 
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and after being depriv'd of all their 
Salts. And theſe Feces will be left 


after every Rectification, though re- 


peated a great @ > þ times, till at 
liſt the Oil depriv'd of this Earth 
will grow exceeding thin, pure and 
volatile, approach the Nature of a 
Spirit, and .will then burn without 
emitting any Smoak. Hence 1t ap- 
pears that Oils contain a large quan- 
tity of Earch. l 
Secondly, Oils contain a great 
. of Water, which appears 
rom this plain Obſervation, vis. 
That all Oils in a Degree of Heat 
Which will make Water boil, part 
with a great deal of Water, which 
either ſticks to the Sides of the con- 
taining Veſſcl, evaporates into the 
Air, or-may be receiv'd in a proper 
Veſſel apply'd for that. purpoſe. 
Thirdly, Oils contain an Acid. 
This in ſome appears plain to the 
Taſte and moſt Mineral and Vege- 
table Oils will yield it by Diſtilla- 
tion; but in Animal Oils the Acid 
is diſguis'd, and as 1t were over- 
power'd by a great quantity of vo- 
latile alcaline Salts, which they con- 
tain. | 
It is upon the Account of this A- 
cid, that they ſo readily mix with 
alcaline Salts, and form a Soap; and 
it is for the ſame reaſon, that Oils 


than boiling Water. 
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will, in a certain degree of Heat, diſ- 
ſolve ſome Metals; and it. is owing 
to the Acid contain'd in Oils, that 
they preſerve animal and vegetable 
Subſtances from Putrefaction; for 


neither of theſe will Putrety when 


immers'd in Oils. 

Fourtiiy, Al Oils require a very 
great degree of Heat in order to 
make them boil, however ſome more 
and lome leſs. Hence it happens, 
that boiling Oils ſcald much worſe 
Thus in a * 
Thermometer, where the degree of 
Heat requiſite to make Water Boil 
15 212, the degree of Heat requi- 
lire to make Oil of ſweet Almonds 
Boil is 600. 

That ſo great a degree of Heat is 
neceſſary to make Oils boil, ſeems to 
be owing to the Earth they con- 
tain; for they require a leſs degree 
of Heat in proportion as they con- 
tain a leſs quantity of Earth. Thus 
the pureſt Spirit of Wine, which is 
an Oil render'd highly volatile and 
depriv'd of all its Earth, will boil 
ſooner than Water, viz. in 175 de- 
grees of Heat. 

By Mineral Oils, I mean all thoſe 
that are contain'd in the boſom of 
the Earth, and wherever we meet 
with any Earth or Mineral that will 
burn, we may be aſſured there is 

an 


* A T/ermometer is an Inſtrument to meaſure the Degrees of Heat, and is made in different Forms, 


and of different Materials; but all of them depend upon this Obſervation, w7z. 


That all Bodies what- 


ever are expanded or take up more ſpace pon the Application of Heat to them, and are contracted or 


talce up leis ſpace upon the Application of Cold. 


Now the Expanſion of Bodies is the Mealure of 


Heat, and thereſore the Degrees of I:cat are maik'd by the riſing of Spirit of Wane, Water, Mercury, 


or any other Fluid confin'd in jmall Glaſs Tubes. 
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an Oil in it. The moſt remarkable 
amongſt theſe are Naphtha, Petro- 
leum, Oil of Coals, and Sulpbur. 


Naphtha is a very fine pitchy Li- 


quor, extremely inflammable, which 
exſudes or ſweats out of the Earth, 
in ſeveral parts of the Eaſt, eſpeci- 
ally near the ancient Babylon; and 
is ſometimes found ſwimming on 
the Surface of Springs, where it 
will readily take Fire. 

Petroleum is an inflammable Oil, 
ſomewhat thicker, which alſo ex- 
ſudes out of the Earth in Perſia, 
Italy, France and other Countries. 

An Oil may alſo be got by Dil- 
tillation from common Coal, and 
when this Oil is entirely burnt out 
of it, the Coal loſes its coheſion 
and form, and falls into Aſhes. 

Sulphur is a thing ſo very well 
known, that it needs little Deſcrip- 
tion; we ſhall only obſerve, that 
Mr. Homberg, of the Royal Acade- 
my of Sciences, has proved, that 
common Sulphur or Brimſtone con- 
fiſts of an Acid, Earth, a fat bitu- 
minous inflammable Subſtance, and 
a very ſmall quantity of Metal. 
The Proceſs he gives 1s pretty long, 
and too tedious to be inſerted in 
this Place. The curious Reader 
may find it in the Memoirs of the 
Academy of Sciences, for the Year 
1703. Let us remark upon this, 
that this fat bituminous inflamma- 


ble Part muſt contain a good deal 
of Water; becauſe the acid Spirit 
or Oil, procur'd from common Sul- 
phur, contains a large proportion 
of Water. 

Theſe Oils are of very little con- 
ſequence to the Husbandman; thoſe 
which are of uſe to him, and which 
promote the growth of Plants, are 
ſuch as are upon, or near the Sur- 
face of the Earth. And that Earths 
contain ſuch an Oil is pretty plain, 
becauſe moſt, if not all Earths will 
Flame a little, and Smoak in a vio- 
lent Fire, which they could not do 
without Oils. However ſome Earths 
contain more, and ſome leſs of this 
Oil; thus Gravel and Sand contain 
but very little, but Loam, Marle 
and Clay, a great deal more. 

This may give a very uſeful hint 
to the Husbandman, and teach him 
to know the Diſeaſes of his Land, 
and apply a Cure ſuitable to the Cir- 
cumſtances thereof. Thus Sand or 
Gravel, which has a ſmall portion of 
Oil, may be mended by adding 
thereto a fat oily Earth, as Marle, 
or Clay, or Chalk; and Land that 
is too fat, oily or ſulphureous, may 
be improv'd by laying Sand thereon. 

This Improvement, tho* pretend- 
ed by ſome to be a modern Diſco- 


very, was well known to the An- 


cients, as appears from a paſſage in 
Columella * where, ſpeaking of the 


Si tamen nullum genus ſtercoris ſuppetet, ei multum prederit fecifſe, quod 27. Columellam Patru- 
um meum doctiſſimum & diligentiſſimum Agricolam ſæpenumero uſurpaſſe memoria repeto, ut ſabuloſis 
locis cretam ingereret: Cretoſis ac nimium denũs, ſabulum: atque ita non ſolum ſegetes lætas Excitaret, 


verum etiam pu'cherrimas vineas Effice ret. 


Nu Mz. 8 


Columel. L. 2. C. 16. 
1 different 
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different Methods of manvring Land, 
he recommends to the Husbandman 
a Method he had often ſeen practiſ- 
ed by his Uncle M. Columella, a 
learn'd and diligeat obſerver of Na- 
ture, who on his Sandy Ground 


ipread Chalk, and to mend his ſtiff 


chalky Soil laid Sand or Gravel up- 
on it; by which means he not only 
procur'd large Crops ot Grain, but 
alſo rais'd the molt beautiful Vines, 

If it ſhould be ask'd, how the 
Earth comes to be impregnated with 
an Oil ? I anſwer, that as the prin- 
ciple component parts of Oil are 
Earth, Water, and an Acid, it is 
very eaſy to imagine, that the Ope- 
rations carried on in the bolom of 
the Earth, by means of Heat and 
Cold, may join theſe component 
parts togetlier, and give them ſuch a 
degree of coheſion with each other, 
as ſhall make the compound what 
we call Oil or Sulphur. And it is far- 
ther very eaſy to conceive, that when 
Water and an Acid fall upon an Earch 
Whoſe minute Particles are extreme- 
ly fine and ſmall, more Oil {hall be 
made, than when the ſame Water 
and Acid meet with an Earth whoſe 
Particles are larger. Thus we know 
upon examining Sand with Glaſſes, 
that every Particle thereof is a ſmall 
Flint, which, little as it is, is a very 
large Body, if compar'd with thoſe 
extremely fine Particles which com- 
poſe Loam and Clay. And hence 
it comes to paſs, that Gravel and 
Sand have a leſs quantity of Oil 
than Loam or Clay. 


We muſt not omit mentioning, 
tbat the Earth has more than one 
Source of Oil, beſides that already 
mention'd ; for the Earth certainly 
receives a great deal of Oil from 
thoſe Vegetables and Animals which 
rot and putrefy thereon; and from 
the Excrements of the latter which 
happen to fall upon it. But this, 
dens, is only reſtoring to the 
Earth what was Originally receiv'd 
from it; ſince Animals receiye their 
Oils from Vegetables, and Vegeta- 
bles from the Earth. 

Another ſource of Oil are the 
Dews, which are oily ; but more or 
leſs ſo in ſome Countries and in 
ſome Seaſons. Thus, we have an 
account of a Liquor di{tiPd from 
Dew which would burn like Spirit 
of Wine; and we have the following 
account of Dew in the Philoſophi- 
cal Tranſaftions, communicated from 
Ireland by Mr. R. Vans and the Bi- 
ſhop of Cl ne. 

We had of late in the Coun- 
« ty of Limerick and Tipperary, 
„ ſhowers of a fort of Matter like 
« Butter or Greaſe ; if one rub it 
„upon ones Hand it will melt, 
© but lay it by the Fire and it dries 
« and grows hard, having a ve 
“ ſtinking Smell. Some of it fel 
“ here at Kilkenny, Nov. 14. 1695. 
* which I did ſee my ſelf the next 
„Morning. 

Having very diligently enquir'd 
“concerning a very odd Phænome- 
“ non, which was obſerved in ma- 
ny parts of Munſter and Leinſter, 
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« the beſt Aczount I can collect 
« thereof, is as follows: For a good 
e part of the Winter 1695, and 
&« Spring following, there fell in ſe- 
« veral Places a kind of thick Dew, 
e which the Country People calPd 
4 Butter, from the Conſiſtency and 
6 Colour of it, being ſoft, clammy, 
« and of a dark Yellow; it fell al- 
« ways in the Night, and chiefly 
« in mooriſh low Grounds, on the 
« top of the Graſs; and often on 
« the Thatch of Cabbins; *twas ſel- 
« dom obſery*d in the ſame Places 


« twice, it commonly lay on the 


« Earth for near a Fortnight with- 


cout changing its Colour, but then 


« dried and turned Black; Cattle 
« fed in the Fields where it lay in- 
differently as in other Fields: It 
« fell in Lumps, often as big as the 
« End of one's Finger, very thin 
« and ſcatteringly ; it had a ſtrong 
« ill Scent, ſomewhat like the ſmeſl 
« of Church-yards or Graves; and, 
indeed, we had during moſt of 
“ that Seaſon very ſtinking Fogs, 
ſome Sediment of which might 
« poſhbly Occaſion this ſtinking 
„Dew, tho' I will by no means 
pretend to offer that as a reaſon 
« of it. I cannot find that it was 
« kept long, or that it bred any 
« Worms or Inſects; yet the ſuper- 
ſtitious Country People, who had 
« ſcalPd or fore Heads, rubb'd them 
« with this Subſtance, and faid it 
* heald them. 
There are many other Accounts 
in the Works of the Learned, which 


ol 


may ſerve to confirm us in this opi- 
nion, that De vos are oily; but it. muſt 
be confeſſed, that theſe likewiſe re- 
ceive their Oil, or at leaſt the ma- 
terials thereof, from the Earth and 
from Vegetables which grow there- 
on; and, perhaps, animal Oils are 
ſometimes ſo exceeding fine, as to 
be able to perſpire from Animals, 
mix with the Air, and return again 
to the Earth in the Dew. 


Of Vegetable Oirs. 


All Vegetables upon the Face ot. 
the. Earth contain an. Oil, which 
is neceſſary to their very Exiſtence, 
ſince without it the Parts could not 
cohere together; but this Oil is of 
a different Nature in almoſt every 
Plant. We ſhall not trouble our 
Readers with the various Methods, 
found out by the Chymiſts to 
ſeperate Oils from Plants for dif- 
ferent Uſes; inſtead of doing that, 
we ſhall examine what happens to 
Wood when Fire is apply'd to it. 
When Vegetables are ſet on Fire 
in che open Air, the Water, acid Spi- 
rits, and every thing that is vola- 
tile contain'd in them, fly away in 
the form of Smoak, as does alſo the 
Oil, and nothing is left behind but 
the fix'd Salts and. Earth in the. 
form of Aſhes. But the Caſe is 
ſomething different, when the burn- 
ing Vegetables are kept from the 
Air, as in making Charcoal. Let 
us therefore examine what happens 
to Wood while eonverting into 
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makes it look Red. 
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Charcoal. It muſt be obſerv'd, 


that the whole Art of making Char- 
coal conſiſts in keeping the Air from 


the Wood, while burning, by Earth 


and Turfs laid upon it. 

Firſt then, as ſoon as Fire 15 put 
to the green Wood, a ſharp ſmoaky 
Vapour aſcends, which hurts theEyes 
of thoſe who receive it, and penetra- 
ting any ſort of Fleſh, that is hung 1n 
it, preſerves it fromPutrefraction and 
When this Va- 
pour is confin'd in a Receiver it con- 
denſes into an acid ſharp Water. As 
this Water evaporates out of the 


Wood, the Smoak grows every mo- 
ment more thick, 


eavy and black, 
having a portion of the Oil of the 
Plant mix'd along with it; this 
hurts the Eyes more than the for- 
mer, an Evidence it contains a 
greater quantity of Acid; as its 
Blackneſs is, that it contains more 
Oil. This pitchy Smoak collected in 
a Chimney, forms what we call Soot. 

If the Wood was ſuffer'd to flame, 
all the Oil would be conſum'd till 
nothing but mere white Aſhes 
would be left behind ; but as the 
burning Wood 1s prevented from 
having any Communication with 
the external Air, by means of the 
Earth and Turfs laid upon it, it 
cannot Flame, and therefore an ex- 
ceeding black pitchy Oil is left to- 
gether with the Earth and fix'd 
Salt of the Wood, which is call'd 
Charcoal, and is a kind of Tin- 
der, very readily catching Fire from 
the lealt Spark, 
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All Vegetables that grow upon the 
Face of the Earth treated in this Mans 
ner, that is, burnt without being ſuf- 
fer'd to Communicate with the ex- 
ternal Air, will retain this black 
pitchy Oil, tho? the Fire apply'd to 
them ſhould be never fo intenſe ; 
and when Vegetables rot upon the 
Earth, this Oil, as well as all others 
they contain, mixes with the Soil and 
impregnates it with Materials fit for 
the production of new Plants 

Tho? our deſign to take Notice of 
vegetable Oils, is only ſo far as they 
relate to Husbandry, yet we can- 
not omit obſerving here, that there 
is ſomething very deſtructive in the 
fume of Charcoal when confin'd in 
a Cloſe Room, eſpecially if it be un- 
der Ground, and in very cold Wea- 
ther. This ſubtle Vapour is then a 
kind of Poiſon to every living Crea- 
ture, and particularly to Man, 
whom it immediately affects with a 
drowſineſs and apoplectic ſtupor, 
and, if no help chances to be at 
hand, certain death preſently en- 
ſues; as has been too often fatally 
experienc'd. 1 

After what has been ſaid of ve- 
getable Oils, there will be very lit- 


tle Occaſion to ſay any thing of | 
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thoſe Oils which are contain'd in 
Animals; ſince Animals receive all | 
their Oil from the vegetable Food 
they Eat, or from Animals which | 
had their Oil originally from Ve- 
getables ; by theſe laſt I mean Car- 
nivorous Animals, or thoſe which | 


live upon other Animals who re- 


ceive | 
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ceive their Nouriſhment from Ve- 
getables. *Tis true, Animal Oils dit- 
fer very much from Vegetab'e Oils, 
and from each other ; but in regard 
to their Effects in promoting Ve- 


getation, they ſeem to be pretty 


much alike, and only differ as Ani- 
mal Oils are more Volatile than 
Vegetable, and contain naturally a 
portion of Volatile Alcaline Salt, 
and, for that reaſon, have a greater 
Efficacy in promoting the growth 
of Plants <0 h 

We ſhall conclude our Obſerva- 
tions upon Oils, with remarking, 
that all Beaſts, Birds, Fiſhes, and 
Inſects; and all their Parts, as Bones, 
Sc. which die and putrefy upon 
the Ground, reſtore to the Earth 
their Oil or Sulphur, which were 
originally borrow'd from it ; and 
that the Urine of all Animals con- 
tains alarge quantity of Oil. and 
conſequently makes a reſtitution to 


the Soil of what the Animal to 


which it belong'd had robb'd it. 
Now the Advantages the Earth 
receives from theſe Oils is pretty 


obvious, for theſe are ready ela- 


borated, and form'd and fitted to 
enter into the Compoſition of freſh 


Plants; wherea-, without ſuch re- 
ſtitution, the Soil, once robb'd of its 
Oil, would require a long ſeries of 


Time before Nature, unaſſiſted by 
Art, could repleniſh it with this in- 
gredicut ſo neceſſary to Vegetatt- 
on. For tho' the Operations of Na- 
ture are effectual, they are frequent- 


ly too flow to anſwer the Purpoſ- 
es of the induſtrious Husbandman. 
He muſt therefore learn, by care- 
ful Obſervation, the Methods ſhe 
takes for his Advantage, and Endea- 
vour to imitate and aſſiſt her. 


Of AIR. 


The next Subject we promis'd 
to diſcuſs is that of the Air, and 
this is ſo exceedingly Copious, that 
were we to give all the Experi- 
ments Philoſophers have made 
thereon, and which are the Foun- 
dations of all we know concern 
ing it, this Diſſertation would run 
out into ſo great a Length, as 
could not fail being diſagreeable to 
the greateſt Part of our Readers. 
Therefore where the Experiments 
would be too long and tedious, we 
ſhall only ſtate the Facts, and re- 
fer the more curious Reader to o- 
ther Authors for the Experiments. 
and Proofs. gd 

Air is an exceeding fine, tranſpa- 
rent, inviſible, Fluid Body, which 
encompaſſes the Globe of the Earth, 
the whole Aſſemblage of which is. 
call'd by Philoſophers the Atmoſ-- 
Phere, and is fo neceſſary to our 
Exiſtence or very Being, that with- 
out che Aſſiſtance thereof no Ani- 
mal could breathe, nor conſequent- 
ly live, and not one fingle Plant 
could grow upon the Face of the: 
Earth. It ſeems to be one of the 
grand Inſtruments Nature makes. 

oF ule: 
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Changes which we daily ſee hap- 
pen in all ſorts of Bodies. 

As to the Exiſtence of this Fluid, 
the moſt ordinary obſervers of Na- 
ture will be convinc'd of it, tho? 
they are not able to ſce it; for they 
mult have taken Notice, that very 
light Bodies meet with a reſiſtance 
which keeps. them from falling ſud- 
denly to the Earth, and retards their 
Motion downwards; and they can't 
help obſerving that Birds fly ; that 
there is ſome. Power in Nature 
which keeps thoſe Paper Kites, 
with which Children divert them- 
ſelves, a conſiderable diſtance from 
the Earth; and that the Wind has 
ſo great a force as to be able to 
blow down Trees, and to demoliſh 
Buildings of a conſiderable Strength. 
Now in all theſe Inſtances the Air 
is principally concern'd; for it is 
that which ſupports light Bodies 
and keeps them trom falling to the 
Ground, pretty much in the ſame 
Manner as Cork 1s ſupported by 
Water, or rather as Leaf-Gold 1s 
made to Swim in Fluids much 
lighter than Water; for tho* Gold 
is the heavieſt of all other Bodies 
whatever, yet when it is beat out 
into ſuch a form as to contain a 
very ſmall quantity of Matter under 
a very large Surface, the reſiſtance 
of any Fluid it is put into over- 
ballances its ſpecific Weight, which 
would otherwiſe carry it as low as 
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the Veſſel would permit it to go. 
Birds may properly be ſaid to ſwim 
in the Air, that Fluid rendering 
them the ſame ſervice in their Mo- 
tions which Water does to Fiſhes; 
a Paper Kite is ſuſtain'd by the mo- 
tion of the Air; for Wind 1s no- 
thing more than a current of the 
Air, which we commonly call more 
or leſs ſtrong or high, as the cur- 
rent of the Air is more or leis ra- 
pid. The Reader muſt obſerve, 
that currents or ſtreams of Water, 
tho? never fo fierce and rapid, have 
no very remarkable Effects where 
they meet with no Reſiſtance ; but 
where any obſtacle occurs, they ex- 
ert a prodigious force in order to 
remove it. Tis juſt the ſame in 
regard to ſtreams or currents of Air, 
which paſs on very peaceably where 
they meet with nothing to oppoſe 
them, but are capable of very great 
Effects where they meet with Trees, 
Buildings, £9c. to reſiſt them. That 
Wind is nothing more than a cur- 
rent of Air, may be gather'd from 
this obvious Obſervation, viz. That 
it is in every Man's power to raiſe 
an artificial ſtorm of Wind at plea- 
ſure; for if he compreſſes his Lips 
pretty cloſe, leaving only a ſmall 
opening betwixt them, and forces 
the Air, which he has taken into his 
Lungs by Breathing, ſo as to make 
a Stream thereof paſs through that 
opening, he will thereby cauſe a 
Wind or Storm in miniature capable 
of blowing out a Candle, or re- 

moving 
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moving any light Bodies that re- 
ſiſt the current of Air thus caus'd. 

Theſe Obſervations which prove 
the Exiſtence of that Body we call 
Air, demonſtrate alſo its Fluidity ; 
becauſe it it was a Solid, none of 
theſe Motions could be perform'd 
in it. 

We ſhall now proceed to take 
Notice of ſome very remarkable 
Properties of the Air which are leſs 
obvious, and may probably be uſe- 
ful as well as entertaining to the 
Reader. 

Firſt then, the Particles of which 
Air is compos'd muſt be extremely 
ſmall, ſince no Glaſs in the world 
can Magnify them enough to make 
them viſible; and yet (which ſeems 
very Extraordinary) they are not 
able to paſs thro' the Pores of a 
great many Bodies, which Water 
and ſome other Fluids will readi- 
ly penetrate. Thus Gold, Glaſs, 
Stone, Wood, Leather, and even 
Paper will confine Air; but Water, 


and many other Eiquids will readi- 


ly paſs thro* the Pores of ſome of 
theſe, and may be forc'd thro? the 
Pores of the others. 

Theſe Particles, which compoſe 
Air, have a very ſmall degree of 
Coheſion with each other; which 
may be gather'd from this Obſerva- 
tion, vis. That the lighteſt and 
ſmalleſt Bodies as Cork, Down, and 
even thoſe little Particles which are 
inviſible, unleſs when a Ray of the 
Sun 1s let into a dark Room, and 
are commonly call'd Moths in the 
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Sun; and thoſe fine inviſible Effluvia 
which fly off from Bodies, and at- 
fect our Organs with the Senſation 
we call Smelling, have force enough 
to divide the Particles of Air from 
each other as they paſs through it, 
otherwiſe they could not move 1n 
It. 

As Air is a Body it muſt be heavy; 
and the Philoſophers of the laſt 
and preſent Century have been ſo 
induſtrious in making Experiments, 
and ſo exact in their Calculations, 
that they have been able to deter- 


mine its Gravity pretty exactly. But 


theReader mult take Notice, that the 
Air is not always equally heavy; 
tor as Heat rarifes all Bodies in na- 
ture and makes them ſpecifically 
lighter, and cold contracts all Bodies 
into a leſſer ſpace and makes them 
ſpecifically heavier, Air is more af- 
tected by the degrees of Heat and 
Cold than perhaps any other Body; 
therefore, as the Heat of the Weather 
encreaſes the Air grows lighter, and 
as Cold encreaſes the Air grows 
heavier. The Moiſture and Dry- 
neſs alſo of the Air cauſe a conſider- 
able Alteration in its weight, which 
is demonſtrated by the common 
Barometer or Weather-glaſs; for 
the Air in dry Weather will ſuſtain 
the Mercury ſome Inches higher 


than in very moiſt, The Air is al- 


ſo lighter upon the tops of high 
Mountains and elevated Places 
than it is in lower Situations, and 
is heavieſt of all in the bottoms of 
deep Mines. Theſe varieties have 

| made 
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made ſome difference in the Ex- 
periments and Calculations of thoſe 
Gentlemen, who have endeavour'd 
to determine the exact Gravity of 
the Air; but I think, upon the whole, 
one may affirm, that the Air up- 
on the Surface of the Earth 1s a- 
bout 850 or 860 times ſpecifically 
lighter than Water, that 1s, a pound 
of Air will take up 850 or 860 
times more ſpace than a pound of 
Water. I ſay, the Air upon the 
Surface of the Earth, becauſe the 
Body of Air or Atmoſphere de- 
creaſes in, Weight as the diſtance 
from the Earth increaſes, and per- 
haps it may not be diſagreeable 
to ſome of our Readers to be in- 
form'd, that, by the Calculation of 


Monſieur De la Hire which ſeems 


to be my exact, the Height of 
the Atmoſphere is about 35362 
* Fathoms or a little more then 16 
French Leagues, each League con- 
taining about three Engliſh Miles ; 
that is, the Body of Air with 
which the Earth is ſurrounded is 
extended to about 5o Miles above 
the Surface of the Earth. 

Now as the Height of the At- 
moſphere is known, as well as the 
Weight thereof at diflerent Di- 
ftances from the Earth, it is no 
difficult Matter to calculate the 
force with which the Atmoſphere 
preſſes upon the Earth and Bodies 


* A Fathom is fix Feet. 
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thereon ; becauſe it is demonſtrated, 
that the Preſſure of Fluids is in 
proportion to their + perpendicular 
Altitudes or Heights. 'Thus it has 
been computed, that the Atmoſ- 
phere preſles upon every Square 
Inch with a force Equal to ſome- 
thing more than fifteen Pounds, 
or according to others, to 12 pounds. 
This no doubt will Surprize many 
of our Readers, but is nevertheleſs 
pretty near the Truth. It may 
very likely be objected by People 
unacquainted with theſe Things, 
that ſo prodigious a weight would 
be capable of deſtroying the tex- 
ture of all Animal and Vegetable 
Bodies upon the Earth, and of 
preſſing them cloſe to it; but they 
muſt conſider, that equal Preſſures 
have no ſenſible Effect. Thus, if 
two pleces of Lead, each of 2000 
pounds Weight, are put into the 
oppoſite Scales of a Ballance, the 
weight of neither will be ſenſible, 
but the ſmalleſt Addition to either 
Scale will be perceiv'd. Now in 
order to illuſtrate this, let us take 
the Leat of a Tree as a familiar 
Example, and explain how it comes 
to pals, that it is not preſs'd down 
to the Ground or torn in pieces, 
by ſo monſtruous a Weight as that 
of the incumbent Atmoſphere. In 
order to do this we muſt obſerve, 
that the Atmoſphere preſſes with 


T A Perpendicular is a ſtrait Line, falling directly upon another Line, ſo as to make the Angles on. 
each fide Equal. Thus Trees, that row upright, are ſaid to be perpendicular to the Surface of the 


Earth. 


equal 


equal force above, below, and on 
every Side of the Leaf; ſo that 
this equal Preſſure keeps it from 
being fore d to the Ground, and a 
very ſmall Additional Forte will 
determiae it to move in any Di- 
rection. Its on weight, for Ex- 
ample, will make it fall to the 
Ground when  detach'd from the 
Tree; and the Air which is con- 
tain'd in che Veſſels and Juices of 
the Leaf, prevents the Texture of 
the Leaf from being deftroy'd by 
the weight of the Atmoſphere, by 
reaſon ot its Elaſticity (a was 2584 
of the Air which we ſhall preſently 
Explain) for the elaſtic Force of 
Air contain'd in Veſſels counter-bal- 
lances the whole Preſſure of the 
Atmoſphere, otherwile a Bottle, 
cork'd up cloſe with nothing but 
Air in it, would be preſs'd inwards 
and broke xo Pieces by the weight 
of the Atmoſphere. 0 

We have mention'd above, that 
the weight of the Air is diſſerent 
at different Times, the Effects of 
which the whole Creation is ſenſi- 


ble of. When the Air, for Exam- P 


ple, is exceeding Moiſt and Light, 
careful Obſervere may perceive that 
Plants feem to droop as it were 
and languiſn; Men, eſpecially thoſe 
of a tender Fr are low-ſpirit- 
ed and dejected; becauſe the Air, 
which they Breathe, is not heavy 

gh to carry on the Circulati- 
on of the Blood, with that Vigour 
which is neceſſary to a perfect ſtate 
of Health; at the ſame Time, the 

Nu ms. IX. 1 
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Verum, ubi te 


whole Brute Creation ſhew by their 
eſtures and conduct, that they are 
enſible of the - diminiſh'd Gravity 
of the Air. SY 5 
I cannot diſmiſs this Subject with- 
out taking Notice, that all theſe 
Diſcoveries, in relation to the Air, 
have been made fince the Year 
1640 ; by Torricellius, Guerick, Paſ- 
chal, our Countryman Boyle, Ma- 
riotte, De la Hire, Des , Amontons, 
and many other illuſtrious Mem- 
bers of the Royal Society in Eng- 
land, and the Royal Academy of 
Sciences at Paris. And get there 
are ſome Paſſages in Virgil which 
would almoſt make one believe, 
that the Anicents were either bet- 


ter Philoſophers than they are ge- 


nerally thought to have been, or 
that Poets have in reality that = 
ſpiration they pretend to. Virgil 
for Example, endeavouring to ac- 
count for the alterations in Ani- 
mals, which he had obſerv'd, im- 
mediately to precede the changes 
of n theſe — 
equally worthy ef a great Poet anc 
Philoſopher. . xy 


widen creda, quia fit diuini- 


14 


tus 1 


Igenium, aut rerum fato pradentia 


mpeſtas £5 oali mobi« 
n 8 
Mut avere vias: & Jupiter bumidus 
Auſtris 5 5 
Denſat, erant que rara mode; £5, 
gue denſa, relaxat ; Fun 
— Vertun- 
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and the ſame Air will be ſo dila- 
ted by its own elaſtic Force, whey 
there is no Preſſure upon it, as to 
take up at leaſt 13679 times the 
Space which it generally occupies 
upon the Surface of the Earth. And 
it is demonſtrated, that Air may be 
fo condens'd, by Art, as' to take 
up 505000 Times leſs Space than 


it would in the utmoſt degree 
of Rarefaction it is capable of 


66 
Vertuntur ſpecies animorum, & pec- 
" I WE 7: 5 
Nunc alios, alios, dum nubila ven- 
tus agebat, 
Concipiunt : inc ille avium ooncentus 
In agris, | 
Et lætæ pecudes, & ovantes guttere 


Corvi. 
| GEORG. 4 


Not that 1 think their Breaſts with 
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haeav'nly Souls 
Inſpir'd, as Man, who Deſtiny con- 
6 ---. | 
But with the changeful Temper 
of the Skies, 

As Rains condenfe, and Sun-ſhine 
— =: * | | 
So turn the Species in their alter'd 
Compos'd by Calms, and diſcom- 
© posSd by Winds. 

From hence proceeds the Birds har- 
monious Voice: 7 
From hence the Cows exult, and 
trisking Lambs rejoice. 
8 15 DRYDEN, 


The learned Reader will obſerve, 
that the Beauty of Mr. Drydez's 
Tranſlation falls very ſhort of that 
of the Original. ROE 
The molt remarkable Prope 
with Philoſophers have obſerv'd in 
Air, is its Elaſticity; and this Pro- 
perty it has in a greater degree than 
any other known Body in the World ; 
for it may be compreſs'd or con- 
densd into a very ſmall Space to 


what it takes up in a natural State; 


os brought to by Art. But in- 
deed no Limits can be ſet to the 
Elafticity of the Air, ſince greater 
weights will always compreſs it 
more and more; and Monſie ur des 
Amont ons has upon this Subject ob- 
ſerv'd, that a ſmall encreaſe of Heat 
may poſſibly have very great Ef- 
fects by only rareſy ing the Air; for 
he takes Notice, that if the Air 
was preſs'd by a Column of Mer. 
cury 409640 Inches high it would 
become as hravy as Gold. Now 
as, in any given Degree of Heat, 
the Spring of the Air is ſtrong- 
et as the weights wherewith it is 
compreſs'd are greater, the Rea- 
der will eaſily conceive, that the 
elaſtic Force of the Air, compreſs'd 
by 409640 perpendicular Inches of 
Mercury, would be prodigious u 
on an application of ' Heat to it 
equal to that of - boiling Water. 
We don't mention this as a thing 
that ever happens in Nature, but 
as it is eaſy to ſuppoſe the Air un- 
der theſe Circumſtances, that is, 
preſs'd by ſo great a Weight, and 
rarefyd by iuch- a Heat, we 
thought 
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thought the Example would ſerve 
to illuſtrate the elaſticity of the 
Add done by putting the Diſh with the 

"Tis: very remarkable, that this 
of the Air cannot be de- 


. i 


Elaſticity 
ſtroy'd, for let the weights which 
compreſs the Air be never ſo great, 


or let the compreſſing force be 


continu'd never ſo long, it has not 


been found that the Air had loſt 
owing to the Preſſure of the Air 


the leaſt of its elaſticity.' 

But the moſt extraordinary Cir- 
cumſtance relating to the Elaſtici- 
ty of the Air is what was before 
hinted at, vis. That the elaſtic 
Force of the Air is equal to the 
whole weight of the Atmoſphere. 
We have obſerv'd before, that the 
Atmoſphere preſſes every Square 
Inch of the Surface of the Earth 
and Bodies thereon with the weight 
of about twelve pounds; and there- 
fore the elaſtic Force of the Air, 
ſeal'd up in any Veſſel, muſt preſs 
upon every Square · Inch of the in- 
ternal Surface of the containing 


Veſſel with a force equal to the 


weight of twelve pounds. The 
common Barometer or Weather-glaſs 
will eaſily prove this Aſſertion, for 
in that the Mercury is forc'd up in- 
to the Glaſs-Tube or Pipe, made 
entirely empty of Air, about twen- 
ty eight Inches, by the Preſſure of 
the Atmoſphere upon the Surface of 
the Mercury contain'd in the Diſh 
or Veſſel into which the lower part 
of the Glaſs-Tube is immers'd. 
Now let the Surtace of the Mercu- 
ry, contain'd in the Diſh, be depriv'd 
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of all Communication with the ex- 
ternal Air, which may eaſily be 


Mercury in it into another Veſſel, 
and ſtopping that Veſſel cloſe up; 
and then, notwithſtanding all the 
Preſſure of the Atmoſphere is taken 
off, the Mercury will ſtill continue 
in the Tube at the height of about 
twenty eight Inches, which muſt be 


included bet wixt t he internal Surface 
of the Veſſel and the Mercury! in 
the Diſh ; which Preſſure muſt there- 
fore be equal to the whole preſſure 
of the. Atmoſphere, becauſe it makes 
the Mercury Tg cs high in the 
Tube. It muſt he obſerv'd, that it 
matters not how little a quantity of 
Air is contain'd betwixt the inter- 
nal Surface of the Veſſel and the 
Mercury in the Diſh; for the elaſtic 
force of the ſmalleſt Particle of Air 
is alike equal to the Preſſure of the 
whole Atmoſphere, as the elaſtic 
force of the greateſt quantity of Air. 
There is no Fluid in Nature more 
eaſily rarefy d by Heat or condens'd 
by Cold the Air, as appears 
Dy Experiment; but as it is impoſ- 
ſible to ſix the Limits of either Heat 
or Cold, ſo it is impoſſible to know 
how far the Air may be rarefy ' d 
by Heat or condens'd by Cold. We 
know, exactly, that the Heat of 
iling Water will rarefy the Air ſo 

as to make it take up more Space 
by one third part than it uſually 
does upon the Surface of the Earth; 
and it is reaſonable to believe, that 
every 
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every degree of Heat greater than 
that aſt rarefy it in Proportion. 


However, as was obſerv'd before, 


the more denſe: the Air is made by 


compreſſure, the more will its elaſ- 


tic Force be-encreas'd by theApplica- 
tion of the ſame degree of Fire; in- 
ſomuch, that if a Heat equal to that 
of Boiling-water ſhould be apply'd 
to Air comprefsinto a Space eight 
hundred times leſs than it uſuall 
cakes up, its Elaſticity will be ſo far 


encteas'd as to be able to ſuſtain 


29600 perpendicular Iaches of Mer- 
eury; whereas in a natural State it 


only ſuſtains about 28. Hence the 


Reader may eafily conceive, chat if 
Air ſhould be condens d in the Bow - 
els of the Earth eight hundred times, 
and ſhould meet there with a Heat 
raſtly more intenſe than that of Boik 
ing - water, for Example, that of a 
Volcano, ſuch as Veſuuius or Atna, 
the encreasgd Elaſticity of the Air 
would exert a force ſufficient to cauſe 
Earthquakes, or even to blow up a 
Mountain. Not that I think this is 
the Cauſe of the Erruption of Burn- 
ing Mountains, tho' it may ſome- 
times be that of Earthquakes. 

This great Condenſation and this 
great increaſe of the Hlaſticity of the 
Air by Heat never happen upon the 
Surface of the Earth. Perhaps the 
curious Reader will be glad co know, 
the greateſt Condenſation and Rare- 
faction the Air is capable ofby the 
greateſt degrees of Heat and Cold 
obſervable upon the Earth; we will 
therefore inform him, that the Air 


. 
1 
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is one fifth part more denſe or thick 
in the greateſt degree of natural 
Cold than in the greateſt degree 
of natural Heat; and conſequently 
one fifth part more rare or thin in 
the greateſt degree of natural Heat 
than in the greateſt degree of natu- 


ral Cold. 
proceed to give 


We ſhall now 
ſome Account of the contents of 


y the Air, for the Air is far from be- 


ing an H us Fluid, but has 
various ſorts of Bodies perpetually 
Floatmg in it. - 12-39. 
The twit thing that occurs to our 
Obſervation which is contain'd in 
Air, is Fire or Heat, of which it 
can never be depriv'd whilſt we are 
in a condition to make Obſervations 
upon it; for without Fire or Heat 
the Air would be condens'd into a 
Solid or Freeze, and then all Ani- 
mals upon the Earth muſt die toy 
want of Reſpiration; provided they 
could — the — pn of the 
Atmofphere; but long before the 
Air could Freeze, the Blood of Ani- * 
mals would be congeal'd in their 
Veſſels, which would be equally fa- 
tal to them as the want of Reſpira- 
Every wiſe Man that conſiders 
how convenient a proper degree 
of Heat and Cold is to animal and 
vegetable Life, and on the contrary, 
how inconvenient an Excefs of ei- 
ther would be to both, muft admire 
that Providence which has accom- 
modated their d s to our Ne- 
beſſities, and has confin'd them to 
1 imits, 


< we br 
© fame Degree of Heat which is 
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ſhould exceed, 
they would prove fatal to us. 
The Air alſo contains a great 
uantity of Water, with which it 1s 
pply'd from more Sources than 
one. Thus prodigious quantities of 
Water are perpetually aſcending 
from the Surface of the Sea, Lakes 
and Rivers, of which Dr. Halley 
gives the following Account. 
« We took a Pan of Water (ſalt- 
ed tothe fame Degree as is com- 


« mon Sea-Water, by the Soluti- 
— of about a fortieth Part of 
alt 


about four Inches deep, 
and 7 Inches * Diameter, in 
« which we placed a Thermometer, 
and by means of a Pan of Coals, 
the Water to the 


* obſerved to be that of the Air in 
« our hotteſt Summers; the Ther- 


* mometer nicely ſhewing it. 


„This done, we affix d the Pan 
* of Water, with the Thermometer 
& in it, to one end of the Beam of 
the Scales, and exactly counter- 
«poiſed it with weights in the o- 
4 ther Scale; and by the Applicati- 
„on or Removal of the Pan of 
« Coals, we found it very eaſy to 
maintain the Water in the ſame 
Degree of Heat preciſely. Do- 
* ing thus, we found the weight of 
* the Water ſenſibly to decreaſe ; 
& and at the end of two Hours we 
* obſerved, that there wanted half 
an ounce Troy, all but 7 Grains 
* or 233 Grains of Water, which in 


© that time had gone off in Vapour 3 
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Limits, which if 


© tho? one could hardly percejveit 
* ſmoak, and the Water was not 
«* ſenſibly warm. This Quantity in 
* ſo fhorta Time ſeemed very conſi- 
** derable, being little leſs than 6 
* ounces in 24 Hours, from ſo ſmall 
* a Surface as a Circle of 8 Inches 
Diameter. To reduce this expe- 
* riment to an exact Caleulus, and 
* determine the thickneſs of the 
* Skin of Vater that had fo evapo- 
rated, I aſſume the Experiment 
alledged by Dr. Edward Bar- 
* zard to have been made in the 
* Oxford Society, viz, That the 

Cube Foot Engle of Weter 
weighs exactly 76 Pounds Troy; 
this divided by 1728, the number 
of Inches in a Foot, will give 
253+ Grains, or half ounce 134 
Grains for the weight of a Cube 
Inch of Water. Wherefore the 
* weight of 233 Grains 2 or35 

Parts of 38 X a Cube Inch of Wa- 
© ter. Now the Area ofthe Cir- 
cle, whoſe Diameter is 7:5 Inches 
is 49 ſquare Inches; by which di- 
* viding the Quantity of Water e- 
* vaporated. viz. i of an Inch, 
7 the Quote e or i= ſhews that 
& 


the Thickneſs of the Water eva- 

porated was the 53* Part of an 
„Inch: But we will ſuppoſe it 
only the 60 Part, for the Fa- 
„ cility of Calculation. If therefore 
* Water, as Warm as the Air an 
„Summer, exhale the Thickneſs of 
* a 60 Part of an Inch in two 


" in 12 Hours it will exhale + of 
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„an Inch; which Quantity will be 


( 

[4 
cc 
cc 


cc 
c. 


8 


cc 


ſtand, neither 1 


an 
ing longer than twelve Hours, this 


found abundantly ſufficient to 
ſerve for all the Rains, Springs, 
and Dews, and Account for the 
Caſpian Sea's being always at a 
nor over- 
flowing; as likewiſe tor the Cur- 
rent faid to ſet always in, àt the 
Streights of Gibraltar, thoꝰ thoſe 
Mediterranean Seas receive fo 
many, and ſo conſiderable Rivers. 


< To eſtimate the Quantity of 
Water ariſing in vapour out of 


the Sea, I think I ought to con- 
ſider it only for the Time the Sun 
is up, for that the Dews return in 
the Night as much, if not more 
Vapours than are then emitted ; 
in Summer, the Days be- 


Exceſs 1s ballanced by the weaker 


Action of the Sun, eſpecially when 


riſing before the Water be warm- 
ed: So that I allow r of an 


Inch of the Surface of the Sea 


to be raiſed per diem in Vapours, 
it may not be an improbable con- 
jecture. | 


Upon this Suppoſition, every 


to Square Inches of the Surface 
of the Water yields in Vapour per 
diem, a Cube Inch of Water; and 


each Square Foot half a Wine 
Pint ; every Space of 4 foot ſquare, 
a Gallon; a Mile Square, 6914 


Tons; a Square Degree, ſuppoſe 
of 69 Engliſh Miles, will evapo- 
rate 33 Millions of Tons: And 
it the Mediterranean be eftimat- 


* ed at 30 Degrees long and 4 


. cc Nt 
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« broad, Allowances ns made 
r 


« for the Places where it is broader 


by thoſe where it is narrower (and 


« am ſure I gueſs at the leaſt) there 
« will be 160 ſquare Degrees of Sea; 
“ and conſequently the whole. Me- 
4 diterranean- mult loſe in vapour, 
in a Summer's Day, at leaſt 5280 
Millions of Tuns. And this Quan- 
cc tity of Vapour, tho* very great, 
&« is as little as can be concluded 
« from the Experiment produc'd : 
« and yet there remains another | 
« Cauſe, which cannot be reduc'd 
«to the Rule, I mean the Minds, 
«* whereby the Surface of the Ha- 
« ter is lick d up ſomewhat faſter | 
4 than it exhales by the Heat of the 


4 Sun; as is well known. to thoſe 
4 that have conſidered thoſe drying 
© Winds which blow ſometimes. 


« The Mediterranean receives 
& theſe conſiderable Rivers; the J- 
© berus, the Rhone, the Tiber, the 
« Po, the Danube, the Niefter, the 
« Boryſthenes, the Tanais, and the 

all the reſt being of no 
great Note, and their Quantity of 
« Water inconſiderable. We will 
“ ſuppoſe each of theſe nine Rivers 
* to bring down ten Times as much 
« Water as the River Thames, not 


4 that any of them is ſo great in 


« Reality, but to comprehend with 
© them all the ſmall Rivulets that 


„fall into the Sea, which otherwiſe | 


& know not how to allow for. 
To calculate the Water of the 
& Thames, T'aflume that at Kzng- 
© /zen Bridge, where the Flood ne- 
ver 


( 
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ver reaches, and the Water al- 
ways runs down, the Breadth of 
the Chanel is 100 Yards, and its 


uality (in both which Suppoſi- 
2 — . ſure I take with the 
moſt.) Hence the Profile of the 
Water in this Place is 300 ſquare 
Yards: This multiplied by 48 
Miles (which I allow the Water 
to run in 24 Hours, at 2 Miles 
in an Hour) 84480 Yards, gives 
25344000.cubick Yards of Water 
to be evacuated every Day, that 
« is, 20300000 Tons per diem; and I 
« doubt not but 'in the Exceſs of 
« my Meaſures of the Chanel of 
the River, I have made more 
« than ſufficient Allowance for the 
« Waters of the Brent, the Wandel, 
« Lea, and Darwent, which are all 
worth Notice, that fall into the 
“ Thames below Kzng/ton. | 
Nov if each of the aforeſaid 
nine Rivers yield ten times as 
much Water as the Thames doth, 
*twill follow that each of them 
yields but 203 Millions of Tons 
per diem, and the whole nine but 
1827 Millions of Tons in a Day; 
which is. but little more than + 
of what is proved to be raiſed in 
Vapour out of the Mediterranear 
in twelve hours Time. 
In order to explain the Circu- 


< lation of vapour Experimentally, I 


& cauſed an Experiment of the 
“quantity of Vapours ariſing ſim- 


4 ply from the warmth of the Wa- 
« 11 y 2 — l 
© ter, without being expos'd either 


4 


Depth 3, it being reduc'd to an 


wiſe ſhew an odd Quality 


71 
to Sun or Wind, to he made in 
Greſbam- College, which was per · 

Care and Ac · 


form'd with 3 
curacy, by Mr. Han, Operators 


to the Royal Society. Having add- 


ed up into one Sum, the Evapo- 


rations of the whole Year, T find, 


that from a Surface, as near as 


could be meafur'd of 8 ſquare. 


Inches, there did evaporate du- 


ring the Year, 16292 Grams of 
Water, which is 64 cube Inches of 
Water; and that divided by 8 
Inches, the Area of the water's 
Surface, ſhews that the Depth of 
Water evaporated in one Year a- 
mounts to 8 Inches. But this is 
much-too little to anfwer to the 
Experiments of the Prexch, who 
found that. it rained 19 Inches Wa- 
ter in a Year at Parzs; or thoſe 
of Mr. Townley, who by a long 


continued ſeries of Obſervations, 


has ſufficiently prov'd, that in Lan- 


caſbire, at the Foot of the Hills, 


there falls above 40 Inches of Wa- 
ter in the year's Time. Whence 
it is very obvious, that the Sun 
and Wind are much more the 


Cauſes of Evaporation, than any 


internal Heat or Agitation of the 
Water. 

The ſame Obſervations do like- 
in the 
vapours of Water, which is that 
of adhering to the Surface that 
exhaled them, which they clothe, 
as it were, with a Fleece of vapo- 
rous Air, which once inveſting it, 


the Vapour riſes afterwards in 


* much 


Ti 
cc 

„ ſhewed by the ſmall quantity of 
% Water that was loſt in 24 Hours 
Time, when the Air was very ſtill 
„ from Wind, in Proportion to 
« what went away when there blew 
&« a ſtrong Gale, although the Ex- 
* periment was made in a Place as 
cloſe from the Wind as could be 
well contrived. For which Rea- 
ſon I do not at all doubt, that had 
the Experiment been made where 
the Wind had come freely, it 
would have carried away at leaſt 
three Times as much as we found, 
without the Aſſiſtance of the Sun, 
* which might perhaps have doubl'd 
it. 

By the ſame Experiment it like- 
© wile appears, that the Evapora- 
tions in May, Jane, July, and Au- 
gaſt (which are nearly equal) are 
about three Times as much as 
« what evaporated in the four 
„% Months of November, December, 
January, and February, which are 
& likewiſe nearly Equal; March and 
April anſwering nearly to Septem- 
ber and October. 

* This Fleece of vapour in till 
Weather hanging on the Surface 


very ſtrange Appearances, by the 
1 Ace 0 of 5 ſaid Foo 
« differing from that of the com- 
mon Air, whereby every Thing 
* appears raiſed, as Houſes like 
Steeples, Ships as on Land above 
* the Water, and the Land raiſed, 
* and, as it were, lifted from the 


of the Water, is the occaſion of 
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much leſs Quantity: Which was 4 Sea, and many Times ſeeming to 


* overhang. And this may give a 
ce tolerable Account of what I have 
« heard of ſeeing Cattle at high-wa- 
« ter Time, in the Iſle of Dogs from 
« Greenwich, when none ate to be 
4 ſeen at low-water (which ſome 
4 have endeavour'd to explain, by 
* by ſuppoſing the Iſle of Dogs to 
* have been lifted, by the Tide 
« coming under it.) But the evapor- 
* ous Effluvia of Water having a 
« a greater degree of Refraction 
* than the common Air, may ſuf- 
« fice to bring thoſe Beams down 
* to the Eye, which when the Wa- 
ce ter is retir d, and the vapours ſub- 
* ſided with it, paſs above; and 
* conſequently the Objects feen at 
* the one Time, may be conceiv'd 

to diſappear at the other.” 
Beſides this Water which is daily 
lifted up in Vapour from the Sur- 
face of the Sea, Rivers, Lakes, Oc. 
There are daily vaſt Quantities per- 
ſpired from Vegetables in inviſible 
Vapours. Dr. Hales found by Ex- 
periment, that one Plant of a large 
Sun- flower, three Feet and a half 
high, with all its Leaves on, perſpir'd 
in twelye Hours, when the Weather 
was very warm, one pound fourteen 
Ounces; and ſometimes a few Ounces 
leſs. The ſame Plant perſpir'd, in a 
dry warm Night without any ſenſi- 
ble Dew, about three Ounces ; but 
when the Dew was ſenſible it per- 
ſpir'd nothing. If the Reader con- 
iders the vaſt Quantity of Vegeta- 
bles that grow upon the Earth, and 
reflects 


We obſerv 
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reflects, that theſe all perſpire ſome 


more and ſome leſs, he will be ſen- 


{ible that the Air derives from this 


Source alone immenſe Quantities of 
Water. Nor is this Perſpiration 
confin'd to Vegetables, for all Ani- 
mals in Health are in a perpetual 
ſtate of Perſpiration, and the greatelt 
Part of what exhales from their Bo- 
dics is Water. A Man in Health 
perſpires little leſs than five Pounds 


in twenty four Hours; and it is pro- 


bable that other Animals perſpire 
not leſs in proportion to their Bulk. 

d under the Ax TICLE of 
ALCALINE SALTS, that theſe, when 
extremely dry, ſtrongly attract the 
Moiſture of the Air, ſo as to be dit- 
ſolved into a Liquid. We mutt here 


add, that any Quantity of fix'd Alca- 


line Salt will attract near thrice its 
weight of Water; for if a Pound, for 
Example, of this Salt is expos'd a con- 
ſiderable Time tothe Air, even in the 
dryeſt Weather, it diſſolves into a Li- 


quid which will weigh near 4Pounds; 


and if this Liquid is carefully diſtil'd, 
near three Pounds of pure Water 
will be ſeparated from it; and the re- 
maining Salt will be equal in weight 
to that firſt made uſe of. And it even 
appears from undoubted Experi- 
ments, that if a veſſel of Glaſs is fill'd 
half full with a fix'd Alcaline Salt, 


| juſt taken from the Fire extremely 


dry, and the Veſſel is then ſtop'd up 


as Cloſe as it is poſſible to make it, 


the Salt will attract ſome Moiſture 


from the. Air contain'd betwixt the. 
Salt and the top of the veſſel; and 


Nu MB. X. 


this will happen in the very dryeſt 
Seaſons. A manifeſt Rvidencs "ther 
the ſmalleſt Portion of Air contains 
Water in it. If 

It may perhaps be a Matter of 
more Curioſity than Uſe to obſerve 
in this” Place, that this watry Va- 
pour, contain'd in the Air, muſt be 
divided into exceeding fine Parts, 
and become extremely Light; for it 
one 850" Part of the ' Atmoſphere 
was Water, the Atmoſphere would 
borrow its whole weight from the 
Water contain'd in it, and the Air 
would have no weight at all, even 
ſuppoſing the Atmoſphere to be e- 
qually denſe at the top as it is up- 
on the Surface of the Earth; for 
the Reader has juſt been told, that 
the weight of Air is to that of 
Water, as 850 to 1. But we have 
alſo obſerv'd before, that the Va- 
pour of boiling Water is 14000 
Times lighter than Water itſelf, and 
the Vapour of boiling Water con- 
ſiſts of Particles large enough to be 
viſible; and therefore it is far from 
being improbable, that the inviſible 
watry Vapour, which floats in the 
Air in a dry ſeaſon, may be at leaſt 
14 Millions of Times lighter than 
Water; and if ſo, the Air can bor- 
row very little of its weight from 
the Water contain'd therein. 
There are many other Circum- 
ſtances, which fall under the obſer- 
vation of moſt People, which prove 
the Exiſtence of Water in the Air; 
two of which we muſt take No- 
tice of, as being the moſt remarka- 
ble. K * The 
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The firſt, is that ſtrings or Ropes, 
fuſpended in any Place where the 
Air can have free Acceſs to them, 


become ſhorter and thicker by im- 


bibing the Moiſture of the Air. 
The ſecond is, that poliſh'd Mar- 

ble, or ſtone Pavements wil be- 

come wet, or, as it is uſually 


phras'd, ſweat againſt rainy wea- 


ther; that is, at the Time when 
the Air is moſt full of watry Va- 


pours. . Now the Air being light- 


eſt at that time, is not capable of 
ſuſtaining the Particles of Water ; 
hence they fall dowa by thetr own 
weight, and fix upon whatever Sub- 
ſtances they happen to meet with; 
hut become moſt viſible upon thoſe 


Bodies that are the leaſt porous or 
ſpungy, and which will not ſuffer 
them to ſink in; therefore they are 


collected together upon the ſmooth 
and hard Surfaces of Marble and 


Stone, and appear in the form of 


* and ſometimes of little Pud- 
es. EP 

The Attraction betwixt Alcaline 
Salts and the aerial Vapours is ano- 
ther amazing Inſtance of the Wail- 
dom of that DrvineEPROviDeENCE, 
which frequently brings about 
Things of very great Conſequence, 
by means imperceptible to any but 
the curious Obſerver. Thus, by this 
Attraction the Earth, render'd Al- 
caline by the Heat of the Sun is im- 


pregnated, not only with the Acid 
Of the Air (which we have obſer- 


ved before) but alſo with a Degree 
of Moiſture, without which the 
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aerial Acid would be ineffeQual to any 
good purpoſe of Vegetation, ſince the 
Acid could not thoroughly incorpo- 
rate with the Alcaline part of the 
Earth without ſuch a fine Vehicle, 
as this Vapour which we have been 
deſcribing. | 

We muſt obferve, that in dry 
Weather it is not neceflary that the 
Atmoſphere ſhould have a leſs quan- 
tity of this watry Vapour, contain'd 
in it, than in moiſt. But in dry 
Weather, when the Air is more hea- 
vy than in moiſt, the watry Va- 
pours aſcend higher into the Atmoſ- 
phere, and float in that part of it 
whoſe ſpecifick Gravity is equal to 
that of their own; hence the part 
ofthe Atmoſphere neareſt the Earth 
becomes more dry. 

The following Account of Dew 


is ſo beautiful, and at the ſame time 


ſo true, that we ſhould do the Read- 
er an injury in depriving him of the 
Pleaſure he will have in reading it. 
We ſhall therefore tranſcribe it from 
its illuſtrious Author, the incompa - 
rable Boerbaave. ; 
In Summer, in very hot and dry 
Weather, when the Surface of the 


Earth is ſcorch'd by the long and 


vehement heat of the Sun, not onl; 
the watry Particles, but other lets 
volatile Bodies, even the oily and ſa- 
line, are exhaPd, by the great force 
of the Sun, into that part of the At- 
moſphere which is neareſt the Earth. 
Now theſe Exhalations, while kept 
in Agitation by the Sun's Heat, are 
imperceptible to the view; 17 as 
A don 


ſoon as this heat, which was at its 
greateſt height till about three in the 
Afternoon, begins to abate, the Air 

rows cool in a little time after; but 
the Earth, which retains the Heat 1t 
receives from the Sun at leaſt a thou- 
ſand times longer than the Air, be- 
ing ſtill warm continues to, exhale 
the Particles already 'in Motion. 
Hence ariſes a white, coagulated, 


thickVapour, cooPd above by theAir, 


and ſtill continuing to be heated be- 
low by the Ground., This at firſt 
appears in Ditches and watry Places, 
whence gradually ſpreading itſelf, it 
covers the whole Surface of the 
Ground, during the Evening and all 
Night; but in the Morning is diſſi- 
pated by the Heat of the Sun. This 
vapour is call'd Dew, and muſt be 
of a very compound Nature, inſo- 
much that 900mg C28 be ſaid of it 
ſo properly as to ood always. 
For as it 18 compos'd, by the Heat 
of the Summer's Sun, of all the vo- 
latile Particles of the Earth, confuſ- 
edly mix'd together, and firſt exhal- 
ed from the Earth and then forc'd 
back again, it muſt needs be a Chaos. 
Nay in every different Country in 
the World it will always be diffe- 
rent, becauſe of the various Particles 
which impregnate the Soils whence 
it ariſes. As in gavely Places, large 
Heaths, and high and dry. Ground, 
a very little Dew is collected and 
that chiefly Water; but about fat, bi- 
tuminous Places, where either Filh 


* See above, p. 58, Cc. 
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or Animals are ſufler'd to putrefy, 
and about Marſhes, the vapour is 
vaſtly different, and often fatal to 
Mankind. Wherefore it is no won- 
der, that in the artificial Analyſis of 
Dew, the Chymiſts ſhould find fo 
many Contrarieties, and that ſuch 
oppolite things ſhould have been 
writ by them, that ſcarcely any two 
can be found of the ſame Opinion. 
But that it is a very ſharp Fluid 
of a ſoapy Nature, and affords 
a fat and exceeding rich Pabulum 
for Vegetables, I by no means deny. 

A Dew was gather'd, in a cerain 
Country, which by Diſtillation yield · 
ed a Liquor that ting'd- Glaſs with 
the Colour of the Rain-bow, ſo 
deeply, that neither Aqua-fortis, an 
Alcaline Lye, nor "Rubbing would 
Efface it; and the ſame Liquor burn'd 
like Spirit of Wine; as may be 
ſeen in the Experiments publiſh'd in 
Tom. 1. p. 590. of the Repwblick of 
Letters. This Dew, diſtill'd again 
and digeſted in a gentle Heat for 
eight Days, being render d ſix times 
more ſubtle by the repeated Diſtil- 
lation, is ſaid to have broke three 
Glaſs Veſſels, and to have remain'd 
entirely inſipid, notwithſtanding: it 
was fo thia as to reſſemble a Spirit. 
Again in the Philoſophical Tranſefti- 
ons, there is a * Dew deſcrib'd which 
was like Butter, of a pale yellow 
Colour, ſoft, and which melted when 
rubb'd on the-Hand, but dry'd when 


7 


expos'd to a moderate Fire, and grew 


| hard. 
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hard. It was of a moſt fetid ſmell, 
and was obſerv'd, firſt in the Winter 
and during the Spring, to fall in 
the Night 1n pretty large Lumps. 
The Nature of the Dew is alſo va- 
rious, according to the different Sea- 
ſons of the Year, and according to 
the various and ſucceſſive ſtate of 
the || Meteors which float in the Air. 
Hence the very minute ſeeds of ten- 
der Plants, the inviſible Eggs of ve- 
ry ſmall Animals, and infinite other 
Things produc'd by Digeſtion, Fer- 
mentation, Putrefaction and Di- 
ſtillation, have ſupply'd the Chy- 
miſts with ſeveral very odd Noti- 
ons on this Subject. The princi- 
pal Part of Dew then is Water, but 
the reſt are inexplicable by reaſon 
of their variety.” | 

To this Account of Dew muſt be 
added Mr. Henhaw's Obſervations 
thereon, from the Philoſophical Tran- 
ſaftions:; <8 * | 

© That Gentleman has obſerv'd, 
that Dew, newly gather'd and fil- 
tred through a clean Linnen Cloth, 
tho? it be not very clear, is of a 
yellowiſh Colour, ſome what ap- 
proaching to that of Urine.” _ - 

That having endeavour'd to 
putrely it, by putting ſeveral pro- 
prunes into- glaſs Bodies with blind 
Heads, and ſetting them in ſeveral 
Heats, as of Dung, and gentle Baths, 
he quite faiPd of his Intention : 
for Heat, tho' never ſo gentle, did 
rather clarify and preſerve it ſweet, 


j A Mzteor fiznifies any thing that is elevated into the Atmoſphere, 
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tho? continued for two Months toge- 
ther, than cauſe rany Putrefaction or 
Seperation of Parts. 

That expoſing of it to the Sun 
for a whole Summer in Glaſſes, that 
hold about 2 Gallons, with narrow 
Mouths that might be ſtopped with 
Cork, the only - conſiderable Alte. 
ration he obſerved to be produc'd 
in it was, that ſtore of green ſtuff 
(ſuch as is ſeen in Summer in Ditch- 
es and ſtanding Waters) floated on 
the top, and in ſome places grew 
to the ſides of the Glaſs .. 
„That putting 4 or 5 Gallons of 
it into a half 'Tub, as they call it, 
of Wood, and training a Canvas o- 
ver it to keep out Duſt and In- 
ſeas, and letting it ſtand in ſome 
ſhady Room for 3 Weeks or a 
Month, it did of itſelf putrefy and 
ſtink exceedingly, and let fall to the 
bottom a black Sediment like Mud. 
That coming often to ſee what 
Alterations appear'd in the Putrefac- 
tion, he obſerv'd, that at the Begin- 
ning, within 24 Hours a ſlimy Filor 
floated on the top of the Water; 
which after a while falling to th 
Bottom, there came another ſuch 
Film in its Place.” * A 
That if Dew were put into long 
narrow veſſels of Glaſs, ſuch as for- 
merly were uſed for. Receivers in 
diſtilling of Agua-fortis, the Slime 
would riſe to that Height, that he 
could take it off with a Spoon; and 
when he had put a pretty quan- 


tity 
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tity of it into à Drinking-glaſs, and 
it had ſtood all Night and the Wa- 
ter drained from it, if he had turned 
it out on his Hand, it would ftand 
upright in Figure of the Glaſs, in 
Subſtance like boiled white Starch, 
tho* ſomewhat more Tranſparent ; 
if his Memory, ſaith he, fail him 
not. Aves r 
< That on _ wed. pret- 
antity of this Gelly, and put it 
4 a Glefs-body and Blind-head, 
he ſet it into a gentle Bath, with an 
intention to have putrified it; but 
after a few Days, he found the Head 
had not been well luted on, and 
that ſome Moiſture exhaling, the 
Gelly was grown almoſt Dry, and a 
large Muſhroom was grown out of 
it within the Glaſs; it was of a looſe 
wattiſh Contexture, ſuch an one as 
he had ſeen growing out of rotten 
Wood. al er cos 
That having ſeveral Tubs with 
a good Quantity of Dew in them, 
{et to putrefy in the manner afore- 
faid, and coming to pour out of 
one of then; to make uſe of it, he 
found in the Water a great Bunch 


ſects commonly called — * or 
Mille pe des, tangled together by 
their long Tails, one of which came 
out of every one of their Bodies a- 
bout the Bigneſs of a Horſe- hair. 
The Inſects did all live and move 
after they were taken out. 

That emptying another Tub, 
whereon the Sun, it ſeems, had u- 
ſed ſometimes to ſhine, and finding, 


upon the ſtraining it throu 


bigger than his Fiſt, of thoſe In- 


h a 
clean Linnen Cloth, two or Five 
Spoonfuls of green Stuff, though not 
ſo: thick nor ſo. green as that above- 
mention'd; found in the Glaſſes pur- 
poſely expoſed to the Sun; he put 
this green Stuff in a Glaſs, and tied 
a Paper over it, and coming ſome 


Days after to view it, he found the 


Glaſs almoſt filled with an innumer- 
able Company of ſmall Flies, almoſt 
all Wings, ſuch as are uſually ſeen in 
great {warms in the Air in Summer 
Evenings.” . | 
+ Thar ſetting about à Gallon of 
this Dew (which, he faith, if he miſ- 
remember not, had been' firſt putri- 
fed and firain'd) in a open Jarr-glaſs 
with a wide Mouth, and leaving it 
for many Weeks ſtanding in a 
South-window on which the Sun 
lay very much, but the Caſe- 
ments were kept cloſe ſhut; after 
ſome time, coming to take Ac- 
count of his Dew, he found it very 
full of little Inſects, with great 
Heads and ſmall tapering Bodies, 
ſomewhat reſſembling Tadpoles, but 
very much leſs. Theſe, on his ap- 
proach to the Glaſs, would fink down 
to the Bottom, as it were, to hide 
themſelves, and upon his Retreat, 
wriggle themſelves up to the top of 
the Water again. Leaving it thus 
for ſome time longer, he atterwards 
found the Room very full of Gnats, 
tho? the Door and Windows were 
kept ſhut. He adds, that he did not 
at firſt ſuſpe that thoſe Gzats had 
any relation to the Dew; byt, after 
1 finding 
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finding the Gzats to be multipled, 
and the little watry Animals to be 
much leſſen'd in Quantity, and find- 
ing great Numbers of their empty 
Skins floating on the Face of his 
Dew, he thought he had juſt Rea- 


ſon to perſwade himſelf, that the 


Gnats were by a ſecond Birth pro- 
duc'd of thoſe little Animals.” 
„That vapouring away great 
Quantities of his putrified Dew. in 
Glaſs Baſons and oy her Earthen glaz- 
ed Veſſels, he did at laſt obtain, as 
he remembers, above 2 pounds of 
grayiſh Earth; which, when he had 
waſhed with more of the ſame Dew 
out of all his Baſons into one, and 
vapour'd to Siccity, lay in Leaves 
one above another, not unlike to 
ſome. kind of brown Paper, but very 
friable.” 
That taking this Earth out, af- 
ter he had well ground it on a Mar- 
ble, and given it a ſmart Fire in a 
coated Retort of Glaſs, it ſoon melt- 
ed and became a Cake in the bot- 
tom when it was Cold, and looked 
as if it had been Salt and Brimſtone 
in a certain Proportion melted toge- 
ther; but, as he remembers, was not 
at all inflammable. This ground a- 
gain on a Marble, he ſaith, did 
turn Spring Water of a reddiſh, 
purple Colour.“ 
* That by often calcining and ſil- 

tring this Earth, he did at laſt ex- 
tract 2 Ounces of a fine ſmall white 
Salt, which, looked on through a 
good Microſcope, ſeem'd to have 
ides and Angles in the ſame Num- 
ber and Figure, as Rock Petre.” 


» - % + * 


We {hall make ſome Obſervations. 
upon Miſts, Rain, Hail, Snow, Oc. 
When we come to treat of Water; 
and {hall now proceed to give an Ac- 
count of ſome other Bodies contain'd 
in the Air. Meantime the Read- 
er will pleaſe to take Notice, that, 
in the Courſe of theſe Diſſertations, 
when we have aſſerted any Truth, in 
order to prove it, we have choſe to 
make uſe of the moſt familiar and 
obvious Examples, which, as they 
fall under the Obſervation of every 
one, muſt be more convincing to the 
unlearned, and ſet things in a clear- 
er Light, than if our Inſtances were 
brought from the more remote ſour- 
ces of Philoſophy. ;, , a 
No in order to perſue this Me- 


thod, let us obſerve in this Place, 


that there are fe Bodies in Nature 
but what upon ſome Occaſion or 
other, yield a Smell; that is, com- 
municate ſome fine Effluvia or Par- 
ticles to the Air, which are wafted 
thereby to the Noſes of Animals, 
and affect them with that Senſation 
which we call Smell. This is the 
moſt remarkable in Vegekables, moſt 


of which ſend, to great Diſtances, | 
tle 


that extremely ſubtle Spirit which 
Philoſophers have call'd the Spiritus 
Rector, or Ruling Spirit; for an 
Account of which, See p. 7 and 8. 
Of this Sir Ren. Dighy gives a re- 
markable Inſtance in the ſollowing 
Words. | | 

« T remember, that upon ſome 
* Occaſion, Seventeen or Eighteen 
* Years ago, I had occaſion to uſe a 
Pound 
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pound of Oil of Tartar; it was at 
© Paris, where J had then no Ope- 


© ratory. Therefore I deſir'd Mon- 


ce ſieur Ferrier, a Man univerſally 
& known by all ſuch as are Curious, 
© to make me ſome, for he had none 
then ready made, but did it ex- 
« preſsly for me; and for the Cal- 
« cination of Tartar, twenty pounds 
“ may be as ealily made as two, 
< without increaſe of charge, where- 
& fore he took occalion hereby to 
make a quantity for his own Uſe. 
When he brought it me, the Oil 
« did Smell ſo ſtrong of the Roſe, 
that I complain'd that he ſhould 
* mingle it with that Water, in re- 
« gard I had deſired him to do it 
« purely, by expoſing it to the bu- 
« mid Air, for verily thought that 
„he had diffolved the Salt of Tar- 
© tar in Roſe-water ; he ſwore unto 
& me that he had not mingled it with 
any Liquor, but that he had left 


<< was then in the Seaſon of Roſes, 
therefore it ſeems that the Air 
% being then full of the Effluvia 
« which come from the Roſes, and 
« theſe Effluvia being attracted, to- 
„ gether with the Moiſture of the 
Air, by the Salt of Tartar, their 
Smell became very ſenſible in the 


Oil of Tartar fer Deliguium. This 


was alſo attended with another 
remarkable Circumſtance, it was, 
that as the Seaſon of Roſes was 
** paſſed, the Smell of the Roſes did 
* vaniſh away from the ſaid Oil of 


£c 


“ Tartar, ſo that in three or four 
Months it was quite gone. But we 
« were much more ſurpriz d, when 
© the next Year the ſaid odour of 
“ Roſes returned as ſtrong as ever 
„it did, and ſo went away again 
„ towards Winter, which Courſe it 
6e ſtill obſerves. Which made Mon- 
« fieur Ferrier to keep it as a ſingu- 
* Jar Rarity, and the laſt Summer 
« I found the Effect of it in his 
"00-7 2052957 | 

The ſame Author obſerves, that 
the Sailors know when they ap- 
proach the Coaſts of Spain, in the 
ſeaſon of Roſemary, by a very ſtrong 
ſmell of that Plant, which is wafted 
by theAir to the diſtance of thirty or 
forty Leagues from the Continent ; 


and fays, that he himſelf has ob- 
ſerv'd this Smell, off that Coaſt, a 


day or two before they could diſco- 
ver Land, as ftrong as if a Branch 


of Roſemary had been in his hand. 
the Tartar calcined within his 
d. Cellar, to diſſolve ' of itſelf. It 


We don't doubt but every. one 
of our Readers has obſerv*d, that a 
Field of Beans in Bloſſom diffuſes 
an Odour to a very great diſtance, 
eſpecially in an de or Morning 
after gentle ſhowers of Rain. | 
But the moſt ſurpriſing Inſtances of 


the Diſtances to which theſe Vegeta- 


ble Effluvia are carried by the Air, 
are thoſe which we meet with in the 
many well-atteſted accounts of A- 
rabia Felix, and the Spice Iſlands in 
the Eaſt Indies, which are ſaid to 
impregnate the Air at a hundred 
Leagues diſtance, at leaſt, with the 
fragrant Effluyia of thoſe Aromatic 

Vegetables 
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vegetables with which they are 
plentifully ſtord. And of theſe the 
Sailors are particularly ſenſible, 
when the wind blows direQly from 
thoſe Regions. 1 
Nor are theſe minute Exhalations 
the only Parts of Vegetables which 
the Air contains, for even the earthy 
Particles aſcend into the Atmoſphere 
with the Smoke, and are carry'd to 
great Diſtances, and not only the 


Earth of Vegetables, but Earth of 
all forts is ſometimes elevated to 'a 


vaſt height in the Air. Thus Capt. 
William Badily gives an Account in 
the Philoſophical Tranſattions, that 
upon an Eruption of Mount Veſuvi- 
2s, the Aſhes were carried in the 
Air an hundred Leagues, and it is 
well known, that the Sands in the 
African Deſerts are elevated by the 
Winds and carried to a prodigious 


Diſtance, and in Quantities ſuffici- 


ent to bury a whole Army. For 
Cambyſes raarching his Troops from 
Egypt with an intent to deſtroy the 
Temple of Jupiter Hammon, had 
his whole Army deſtroy'd by pro- 
digious Showers of theſe moveable 
Sands. ; 
There are moreover frequent 


Inſtances of confiderable Parts of 


Plants being buoy'd up by the Air, 


and carried to Places very remote 


from thoſe of their Growth. Thus, 
the Seeds of many Plants and Moles 
are frequently carried up to the tops 
of very high Buildings, where they 
take root and grow ; and the Reader 


has no doubt met with Accounts of 


The Rational FAR M E R, 


Showers of Sulphur, and Showers 
of Blood ; the firſt of which is no- 
nothing more than the Farina ba 
cundans of the Willow, and the lat- 
ter a reddiſh Duſt of ſome other 
Plant elevated by the Winds, and, 
when they ceaſe, falling down again 


upon the Earth. There are alſo 


many Accounts of ſhowers of Wheat, 
which, upon Examination, have 
prov'd to be nothing but Ivy-Berries 
clevated in the ſame manner, and 
carry'd to a great Diſtance. 

'The Reader is alſo ſenſible from 
what has been obſerv'd before, that 
molt of the Parts of Vegetables 
when they putrify become vola- 
tile and mix with the Air; nor is 
the Air leſs impregnated with A- 
nimal than with Vegetable Efflu- 
via. Thus Hounds readily find their 
Prey, at a conſiderable Diſtance, by 
the Effluvia brought through the 
Air to their Organs of ſmell; and 


tho? we are not ſo unfortunate as to 
have our Noſes fo ſenſible as theirs, 


et can we readily diſtinguiſh dif- 
rent Animals by the ſmall parti 
cles which perſpire from them and 
float in the Air.; and particularly by 
the Exhalations which ariſe from 
their Excrements to our no ſmall 

Mortification. 3 
Every one knows that Contagi- 
ous Diſtempers, or thoſe which are 
generally calld catching, are propo- 
gated from one to another by means 
of the Air, and this muſt happen, 
becauſe ſmall Particles or Eſfluvia, 
perſpiring from thofe that are in- 
tected, 


= 
1 


oY a7 3 U eee ee 


fected are communicated to the Air, 
and by this Medium convey'd to 
others. | 

When Animals die and putrify, 
all their Parts, the Earth excepted, 
become Volatile and mix with the 


Air. Thus of all thoſe Hor/es, Ca- 


mels, Elephants, and other Beaſts, 
which die in Deſarts and lie unbu- 
ried, after a little Time nothing re- 


mains but Bones ; and the ſame may 
be obſerv'd of Men, .which after 


great Battles have been left unburi- 


ed to the Number of a great many 
thouſands; and the Effluvia from 
theſe Carcaſſes have been ſo diffus'd 
in the Atmoſphere, that it 1s faid 
Vultures have come from Regions 
two or three hundred Leagues diſtant 
invited by the ſmell; and it has been 
known they have come from ſuch a 
Diſtance upon theſe Occaſions, be- 
cauſe no YVultares have been bred 
or uſually ſeen nearer the Field of 
Battle. | 
If what has been here ſaid, in re- 
lation to the Parts of Animals and 
Vegetables, is compar'd with our for- 
mer Obiervations upon Oils and ve- 
getable Salts, it will appear that 
great Quantities of the Oils and Salts 
both of Animals and Vegetables 
are contain'd in the Air, becauſe 
theſe, when freed from their fixing 


Earth by Putrefaction, become vo- 


latile and mix with the Atmoſphere. 

Every one mult likewiſe have ob- 
ſerv'd, that in a warm Spring the Trees 
are ſometimes ſuddenly cover'd with 
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an incredible Number of Inſedcts - 
Now theſe Inſects proceed from vaſt 


Quantities of impregnated Egge 


which are convey'd thither by the 
Wind, and are hatch'd almoſt in a 
Moment. We have alſo Accounts 
that in ſome Parts of Africa there 


falls a kind of Rain, which if it 


lights upon the Skin corrodes it, 
and if upon any Garment breeds 
Worms and a fort of Inſe& which 
eats it like a Moth. 
What has been obſerv'd in regard 
to the Salts of Vegetables, is alſo true 
in regard to Foſſile Salts. If the 
Reader recollects, that under the 
Articles of Nitre and common Salt, 
we have prov'd that all their com- 
ponent Parts, except the fixing Earth, 
are render'd volatile by repeated Cal- 
cinations and Solutions, he will eaſily 
apprehend that the greateſt Part of 
theſe Salts mix with the Atmoſphere. 
And it is highly probable, that a per- 
petual Generation and Diſſolution of 
Salts 1s continually carrying on in 
the Univerſe, without any Aſſiſtance 
from the Chymiſts; inſomuch, that 


the volatile Particles of Foſſile Salts, 


ſeparated from their fixing Earth by 
repeated Calcinations and 'Solutions, 
perform'd by means of the Heat of 
the Sun and the Moiſture of the Air 
acting alternately upon them, may 
be carry*d to great Diſtances, where 
meeting again with a proper Matrix 
or Earth fit for their Reception, they 
fixthere, and form a Salt of the ſame 
or of a different Nature. 
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We have alſo obſerv'd before, that 
the Spirit of Nitre and Spirit of Salt, 
when expos'd to the Air and not 
confin'd in Veſſels, will rife in Fumes 
and mix withthe Air; and this hap- 
pens in ſo great a Degree as to ren- 
der the Air, impregnated with theſe 
Fumes, poiſonous and deſtructive 
to all Animals that ;breathe it. And 


ſomething of the ſame Nature ſeems 


to happen in and about Mines, fome 
of which at certain Times fend forth 
ſuch noxious Exhalations, that they 
are faid to kill even Birds that fly 
over them. Ivy 

That mineral Subſtances are capa- 
ble of mixing with the Air, will ap- 
pear very plain to whoever conſi- 
ders, how offenſive as well as De- 
ſtructive the {ſmell of burning Sul- 
phur is to all Animals and even In- 
ſects, and the ſulphureous Exbala- 
tions frequently met with in Mines, 
which ſometimes are ſet on Fire by 
a lighted Candle, prove, beyond all 
Contradiction, that mineral Sulphurs 
ſometimes mix with the Air. 

But it may perhaps be ſtill more 
ſurprizing, that even Metals them- 
ſelves, the moſt heavy Bodies we are 
acquainted with, are capable of be- 


ing ſuſtain'd by the Air and float- 


ing in the Atmoſphere. But of this 
thoſe People are ſenſible, who have 
been converſant in ſeparating Metals 
from their Ores; for without great 
Care and Caution, the ſulphureous 
Parts of the Ores will carry along 
wich them in Fumes the greateſt 


part of the Metal. Nor is the Ore 


of Gold itſelf exempt from this 
inconvenience; and all Metals, except 
Gold, after being ſeparated from the 
Ore, may be render'd volatile and ele- 
vated into the Air, by an exceſſive 
Degree of Heat long continued. 

Amongſt the various contents of 
the Air, Light, of which it is gene- 
rally full, is none of the leaſt remark- 
able, and with this it is plentifully 
ſupply'd in the Day-time by the 
Sun, and in the Night by the fix'd 
Stars immediately, and by the Moon 
and Planets at ſecond hand; for theſe 
latter only reflect the Light to us 
which they receive from the Sun 
having none of their own. 

I purpoſely omitted treating of 
Light under the Article of Fire; be- 
cauſe I would have the Reader ſepa- 
rate as much as poſſible. the Ideas of 
Light and Fire fince it is poſſible that 
Light may not be eſſential to Fire, nor 
Fire eſſential to Light, there being 
many Inſtances of Bodies which e- 
mit Light without being hot, and 
of others which are very hot and 
yet emit no Light. However thus 
far is certain, that we receive Light 
from all the ccleſtialBodies,except the 
Sun, without any ſenſible Heat. Now, 
as it has pleaſed Providence to ſup- 
ply us with ſo ou: a Quantity of 
Light from the fix'd Stars and Pla- 


nets without any Heat, I can't op 
thinking it mnſt be of ſome conſi- 
derable uſe to the World, beſides 
that of guiding us home in a dark 
Night; for it is highly improbable, 
that Nature ſhould pour _ i 

ſuch 


ſuch a Torrent of Light for ignoble 
purpoſes. Let us therefore examine 
a little into the Nature of Light, 
and ſee if we can diſcover any of 
its Uſes not commonly obſerv'd. 
Firſt then we muſt take Notice, 
that Light is a Body, that 1s, con- 
ſiſts of extremely ſmall Particles of 
Matter, which are equally Subject to 
and govern'd by the ſame Laws of 
Motion as all other Bodies we are 
acquainted with. This Diſcovery 
was made by the great Sir 1/aac 
Newton who found, by repeated Ex- 
periments, that the Particles of Light 
are attracted by other Bodies, that 
is, that the Rays of Light, paſſing 
near the edges of Bodies, are always 
diverted out of the right Lines in 
which they would otherwife be pro- 
pogated, and are inflected or bent to- 
wards thoſe Bodies near the Edges 
of which they pals. 
The ſame great Author has alſo 
ſhew'd us, chat every Ray of Light 
conſiſts of diſſimilar Particles, ſome 
being greater and others leſs, and 
that their ſmaller parts are more ea- 
ſily diverted out of their ſtrait Courſe 
than the larger. | 
Monſieur Roemer and, ſince him, 
other Aſtronomers have remark'd, 
that Light is not propogated in, an 
Inftant, but takes up ſome time in 
paſſing trom one Body to another, 
and this they infer from ſome Obſer- 
vations made on the Satellites or 
Moons of Jupiter. The Reader 
muſt be intorm'd, that the Planet 
call'd Jupiter, which is vaſtly larger 
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than the whole Earth, its Diameter 
being to the Diameter of the Earth 
as 1077 to 104, is attended by four 
Moons which Aſtronomers call Sa- 
tellites. Now as Jupiter like the 
Moon, Earth, and the reſt of the: 
Planets, receives all its Light from 
the Sun, it ſometimes happens that 
theſe Satellites get into the Shadow 
of Jupiter and become inviſible to 
us, and this is calPd the Immerſion 
of the Satellite; and when it gets 
out of the Shadow of Jupiter and 
appears to us, that is call'd the Emer- 
ſion. Now, as Aſtronomers are cer- 
tain that the Light paſſes ſo oner 
from one of theſe Satelites to the 
Earth when Jupiter is at the 
leaſt Diſtance from the Earth than 
when at his greateſt, it follows of 
Courſe that Light is not propogated 
in an Inſtant, but takes up ſome time 
in Travelling from one Body to an- 
other. But the velocity with which 
Light moves is altogether ſurprizing; 
Sir 1/aac Newton has demonſtrated, 
that Light paſſes from the Sun to 
the Earth in about 7 Minutes, and 
the Diſtance of the Sun from the 
Earth is 70 Millions of Miles, fo 
that Light Travels 10 Millions. of 
Miles in a Minute, and the Light 
that we receive from the Sun, by Re- 
flection from the Moon and Planets, 
is longer before it arrives at us, as 
the Diſtances of the Planets from 
the Sun and from the Earth are 
greater. oy % 
Nor are the immenſe: Diſtances 
of the fix d Stars from us leſs ſur- 
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prizing than the volocity of Light; 
for it appears by ſome late Diſ- 
coveries, that Light, which moves 
ten Millions of Miles in a Minute, 
is nevertheleſs about Six Years in 
coming from the fix'd Stars to the 
Earth, ſo amazing are their Diſ- 
tances from us! And notwithſtand- 
ing this, as Light is a Body, it 
appears very plain that there is a 
perpetual Stream of Matter flow- 
ing from the fix'd Stars to the 
Earth. 

As to the Planets, there ſeems 
to be a conſtant intercourſe main- 
tain'd betwixt them, as they 
reciprocally communicate Light 
which they received from the Sun 
to each other; for every Planet 
reflects its Light receiv*d from the 
Sus to every other Planet, and in 
its turn receives Light from every 
other Planet, and conſequently 
they give and receive matter to 
and from each other. *Tis true, 
the matter of which this Light 
is compos'd comes originally from 
the Sun; but who can determine 
what impreſſions it receives, and 


and re - paſſing through the At- 
moſpheres of the reſpective Pla- 
nets! Or whether it may not 
bring along with it ſome Particles 
ot thoſe Atmoſpheres? And if ſo, 
the Planets muſt communicate mat- 
ter to each other. 

It would be a very difficult mat- 
ter to knew the Quantity of Light 
communicated to the Atmoſphere 


I 
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how it may be alter'd in paſſing 


in any given Time; but the fol- 
lowing Obſervations will make it 
appear to be more than is general- 
ly 1magin'd, 

Let us then ſuppoſe, that a very 
large Candle waſtes five Grains in 
a Minute; that is, emits five Grains 
of Light. Let us alſo ſuppoſe, that 
this Light is viſible in every Point 
at two Miles diſtance from the 
Candle, unleſs ſomething intervenes 
and {tops the Progreſs of the Light, 
which I believe will be readily grant- 
ed, therefore this Light will be pro- 
pogated throughout every Part of a 
Circle whoſe Diameter is four 
Miles. But, for the greater eaſe of 
Calculation, let us ſuppoſe that five 
Grains of Light are emitted from a 
Candle jin a Minute, which are dif- 
fus*d thro? every Point of a Cylinder 
of the Atmoſphere whoſe Baſe is 
four miles Diameter upon the Sur- 
face of the Earth, and whoſe height 
is alſo four Miles: Now I ſee no 
Reaſon why we may not * ſuppoſe, 
that any one of the fix'd Stars com- 
municates an equal Quantity of 
Light to ſuch a Cylinder of the 
Armoſphere in an equal Time, that 
is, five Grains in a minute. I fay 
then, it Sirius or the Dog-ſtar, for 
example, communicates five Grains 
of Light to a Cylinder in the Atmo- 
ſphere whole Baſis is four miles upon 
the Surface of the Earth, and whoſe 
Altitude is four miles, the fame Star 
will communicate at leaſt 19820405 
Grains of Light to as many of theſe 
Cylinders as are contain'd in that 
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Part of the Atmoſphere which is 
within four Miles of half the Sur- 
face of the Earth. Which reduc'd 
to Pounds amounts to 154,800, 
Now this Number multiplied. by 
2000, the Number of the Fix'd 
Stars according to Mr Flamſtead's 
Catalogue, gives 464, 400, ooo. Now, 
ſuppoſing the Atmoſphere to be 
only 48 Miles high, the Number 
of Cylinders muſt be multiplied by 
12, and conſequently the Quantity 
Light emitted from all the Fixed 
Stars in a Minute amounts to 
5,572,800,000 Pounds. 751 
We have made this Calculation 
for only half the Atmoſphere, up- 
on a Suppoſition that no Star en- 
ligltens more of it at a Time. 
That we receive more Light 
from the Moon than from all the 
Fix'd Stars together is very plain, 
and needs no Proof, and therefore 
this egcreaſes the Quantity of Light 


receiv'd. by the Atmoſphere to at 


leaſt twice 5,572,800,000 of Pounds. 

But Dr. Hook has obſerv'd, that 
104, 368 full Moons would give a 
Light equal to that of the Sun, and 


therefore the Atmoſphere receives 


104,368 times more Light from the 
Sun than from the full Moon; and 
therefore; the Atmoſphere receives 
in a Minute a Quantity of Light 
equal to twice 5,572, 8oo, ooo Pounds 
Multiplied by half 104, 368, that is 
by 32,180 Pounds. Beſides the Light 
received from the Planets, ſuppo- 


ſing the Moon to Communicate a 


ws equal in Quantity to that 


communicated by all the Fix'd Stars 
together. 4 Aas Wk A ; 

It would be difficult to point 
out any Thing certain, in Regard to 
all the particular uſes this 7 
ous Quantity of Light may be of to 
Bodies upon the Surface of the 
Earth, and to the Atmoſphere in 
general. However if we. conſider 
it only as Matter, it is highly pro- 
bable it may enter the Compoſi- 
tion both, of Animals and Vegeta- 
bles, and cauſe ſome. Phenomena or 
Appearances in; both, which have 
hitherto; ſeemed inexplicable to the 
beſt and moſt candid Philoſaphers. 
Thus, for example, may not the 
Particles of Light mix with the 
Eſſential Oi of Plants, and help to 
form the Spiritus Rector or Rul- 
ing Spirit; or may not a Portion 
of theſe exceeding fine Particles of 
Light mix with Oils of all kinds, and 
render them ſo eaſy to be expanded 


inta Flame? and do not all Spicy Ve- 


getables in a great Meaſure owe their 
Aromatic Odours tothe Particles of 
Licht which enter their Compoſiti- 
on? what makes this laſt the more 
probable is an Experiment menti- 
on'd Pag. 43, whereby it appears, 
that if Oil of Cloves is mix d with 
Hor MAN“ J fuming Spirit of Ni- 
tre, a very lucid Flame will inſtantly 
be produc'd; and the ſame thing 
will happen upon the Mixture of a 
great many other Aromatic Oils 
with the ſame Fuming Spirit, tho''in 
a leſs. Degree; all which ſeem to 


ſhow that the Particles of Light or- 
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Fire, Caft it which you will, have 
enter'd the Compoſition of theſe 
J Jen 
Thus far we have conſider'd the 
Rays of the Sun, Moon, and Fix d 
Stars only as Light, let us now con- 
** the ſame Rays as 3 of 
atter movi erpetually wit 
ſuch a Velocity n to 
conſtitute Fire. I ſay then, that 
not only the Light of the Sun, but 
alſo that of the Moon, Planets, and 
Fix'd Stars, may have a very conſi- 
derable Effect upon the Atmoſphere; 
for though the Heat of theſe laſt 
is not ſo great as that of our Organs, 
and conſequently not to be felt b 
us, yet it may be conſiderable enough 
to act with great Force upon ſo thin 
a Body as that of the Air, and to 
keep it in a perpettral ſtate of Elaſti- 
city; for Heat, we know diminiſhes 
the Coheſion of Bodies, and makes 
their component Particles recede 


from each other. 


We ſhould now proceed to treat 
of the Acid of the Air, but as we 
have ſaid lo much upon this Subject 
under the Article of NI TRE, it 
ſeems Superfluous to repeat it again 
here; we ſhall therefore only obſerve 
in this Place, that as the Acid which 
Nitre receives from the Air is the 
moſt Elaſtic of all Bodies we are 
acquainted with, and more capable 
of being expanded by Heat, it ſeems 
not unlikely that the great Elaſticity 


of the Air may be owing to the Acid 


it contains, which is there kept in a 


continual State of Expanſion by Fire 
or Heat. Bll 10 2 | | 
We have now examin'd the Pro- 
erties and Contents of 'the Air; 
muſt be addedin this Place, that 
Air inſinuates itſelf into the Pores of 
all ſorts of Fluids whatſoever, ſeve- 
ral Inſtances of which the Reader 
may ſee in Dr. Lowthrop's Abridg- 
ment of the Phzloſophical Tranſac- 
tions, P. 218. From hence we 
may conclude, that all the Juices, 
circulating in the Veſſels of Animals 
and Vegetables, are full of Air; and 
hence alſo we may infer, that Air is 
convey'd into the deepeſt Receſles of 
the Earth; ſince there is no part of 
the Earth without Water, nor any 
Water without Air; and as there 1s 
no Growth, Vegetation, or Encreaſe 
in the Animal, Vegetable and Mineral 
Kingdoms, without the Aſſiſtance of 
Water, it is reaſonable to believe, 
that the Air contain'd in Water aQs 
a confiderable Part in the Growth of 
Animals, Vegetables, and Minerals. 
Accordingly we find by Experiment, 
that no Vegetable, or Animal, can 
grow, or even hve; no Seed can 
Vegetate; no Eggs of Animals, or 
even Inſects, can be hatch'd or 
brought to life, when depriv'd of a 
free Intercourſe with the Air. 

We come now to explain the U- 
ſes of the Air, which ſeem to have 
been very well collected by Mr. 
Chambers, from different Authors 
who have made their oblervations 
thereon, = | h 
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4 x, The Air, as a heary Body, 


Plants and Animals from being too 
much ae 10 the Im 1 of 
the circulating Juices, or by the e- 
laſtic Force of the Air fo plentifully 
lodg'd in the Blood. Thus, we lee, 
in the Operation of Cupping, 
upon a Diminution of the Preſſure 
of the Air, the Parts of the Bod 
grow tumid ; which neceſſarily 
ters the manner of the Circulation 
through the Capillaries, G c. 
5 hy” fame Cauſe air 2 
ces from oozing eſcaping 
through the Pores of their contain- 
ing Veſſels: This is experienced by 
ſuch as Travel up high Mountains, 
who in Proportion as they aſcend, 
find themſelves grow more 


Hemorrhages ; by reaſon of the 
Air not ſufficiently; binding up the 
Veſſels of the Lungs. The like is 
obſerved of Animals incloſed in the 
Receiver of an Air- pump, who, as 
the Air is taken from them, ſwell, 


ä N drivel, dung, urine, ſweat, 
| C353 6,544 1% 4 


2. The Mixture of contiguous 


Bodies, eſpecially fluid ones, is chief- 


ly owing hereto. Hence many Li- 


quids, as Oils and Salts, which rea- 


dily anc ſpontaneouſly mix in Air, 
upon taking that away, remain qui- 


etly in their State of Separation. 


3. It determines the Action of 
one Body upon another. Thus, the 


Fire which burns wood immediate- 


prevents the arterial Veſlels of 


ly. goes out, and its Flame difbparey 
apog. removing the Aft ; by Re 
ſon ſomething is then wanting to 
preſs the Corpuſcles of Fire againſt 
thoſe of the Fuel, and prevent the 
too 117 7 Diffuſion of the Flame. 
The ſame is obſerv'd of Agua Regi- 


that 4, and Gold; that Menſtruum cea- 


ling any longer to operate on the 
Metal, after the Air is taken away. 
Hence alſo it is, that on the tops 
of high Mountains, as on the Pike 
of Tenerife, the moſt favory Bo- 
dies, as Pepper, Ginger, Salts, Spi- 
rit of wine, Oc. have no ſenſi- 
be Pe oe wat of Kon Parti- 
cles being preſt upon .the Tongue 
ſo as to — its Phrez but inflead 
thereof, being diffipated and blown 


Ore and away by its Heat. The only Thing 
more relaxed; and at length fall in- 
to a Spitting of Blood, and other 


that there retains its Savour, is Ca- 
nary Wine,. which 1s chiefly owing 
to its unQuous Quality; in Yirtue 
whereof it adheres clofely to the 
Part, and is not eaſily blown away. 
From this Principle of Gravity 
chiefly ariſe our Winds; which are 
only Air put into Motion by ſome 
2 in the Equilibrium there- 
OW of R 
Leet us now remark the Uſes of 
the Air, conſider'd as an elaſtic 
1 | 
In Yirtue hereof, it inſinuates 
into the Pores of Bodies, carrying 
with it this prodigious Faculty of 
expanding; and that ſo eaſy to be 
excited: whence it muſt neceſſarily 
put the Particles of the Bodies it is 
mix*d withal, into perpetual Oſcil- 
nerd lations. 


lations or Vibrations. In effect, the 
Degree of Heat, and the Air's Gra- 
vity and Denſity, and conſequently 
its elaſticity and expanſion, never re- 
maining the fame for two Minutes to- 
ether, there muſt be an inceſſant Vi- 
ration, or Dilatation and Con- 
traction in all Bodies.  _ 
This R we obſerve 
in ſeveral Inſtances, particularly 
Plants, the Tracheœ or Air-Veſlels 
whereof do the office of Lungs; for 
the contained Air alternately ex- 
panding and contracting, as the Heat 
increaſes and diminiſhes, by turns 
preſſes the Veſſels, and eaſes them 
again; and this promotes a Circula- 
tion of their Jilices.: _- 
Hence we find, that no Vegetati- 


on will proceed in a Place empty of 


Air. | | 
From the ſame Principle ariſes all 
PutrefaQtion and Fermentation ; nei- 
ther of which will proceed, even in 
the beſt diſpoſed Subjects in a Place 
void of Air“. . bl 

In effe&, all natural Corruption 
and Alteration, ſeems to depend on 
Air; or, in other words, the Air 
contains in it the cauſes of all Alter- 
ations and Corruptions which we ſee 
happen in natural Bodies, and not 
only ſo, but it alſo contains the 
grand Guard againſt Putrefaction, 
Di. an Acid, as was before obſerv'd. 

The Mechanical Operation of the 
Air upon Bodies, in order to induce 
their Putrefa&tion or Diffolution, 
ſeems to be thus; the Reader has 
beſore been made acquainted, that 


ſmall 


form Bubbles in the Body 
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Air is contain'd in the Interſtices of 
thoſe Fluids which are contain'd in 


the Veſſels of Animals and ' Vegeta» 


bles, therefore when theſe Fluids 
ctaſe to circulate in their reſpective 
Veſſels, the Air is rarify'd in every 
part of theſe Fluids, and, burſting 
the Veſſels, reduces the Body to 
that ſtate of Diſſolution which we 
call Putre faction. Accordingly we 


find that Heat promotes, and; on 


the Contrary, Cold retards Putre- 
faction. n 2 S100 W 
If any ſhould doubt of the Force 
of the Air, and think its elaſtic Pow- 
er not ſufficient to perform theſe: O- 
perations, there' is a Circumſtance 
which happens frequently in hard 


Froſts, Which will convince them of 


their Error. The Circumſtance, I 
mean, is the Cracking or Burſting 


of very ſtrong Veſſels, made either 


of Glaſs or Metals, by Water which 
has been ſufſer'd to freeze in them. 
Now this is not owing to the Water, 


but to the Air contain'd in the Wa- 
ter; for the Water itſelf takes up 
in reality leſs ſpac 
than when fluid; but as the Par- 


ce When frozen 


ticles of Water approach nearer to 
each other, whilſt they congeal, the 
particles of Air, which were con- 
tain'd in the Interſtices betwixt the 
Particles of Water, are preſſ'd out, 
and many of theſe joining together 
of the 
Ice. The Reader will pleaſe to ob- 
ſerve, that whilſt theſe Particles of 
Air remain'd in the Pores of the Wa- 


ter, they took up no Room at all 
in 


in reſpect to the Water, and that 
the Water would take up. juſt as 
much Room if theſe Particles of 
Air. were entirely drawn out of 
it, as it does when they are in. 
But when theſe Particles of Air 
are Collected together ſo as to form 
a Bubble, they take up a conſi- 
derable deal of Room in the Bo- 
dy of the Ice, and conſequently 
the bulk of the Ice and Air to- 
gether is greater than the Bulk of 
the Water and Air, before the 
Water was Frozen. An Alluſion 
may perhaps make the thing more 
ſenſible; ſuppoſe then a Quantity 
of round Marbles to be put into a 
a large Veſſel, as theſe Marbles 
would not touch each other 1n eve- 
ry Point, a great deal of Space 
would be left betwixt them, which 


might be filPd with any Liquid, 


as Water, for example, or Air, 
without making the Marbles take 
up any more Room; but if a great 
deal of this Water was to be Col- 


leted together in the middle of 


theſe Marbles, ſo as to prevent 
them from touching in any Point, 
and to take up ſome of the Space 
which the Marbles took up betore, 


it is very plain, that the Water 


and Marbles together would take 
up more Space than they did when 
the Water was diſper'd in the In- 
terſtices between the Marbles. 
Thus, we fee the Air is capable 
of very great Effects, ſince not on- 
ly the ſtrongeft Veſſels are broke 
by it, but there are even Inſtances 
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of large Blocks of Marble that 


have been crack d in a Froſt, by 
this Seperation of a very little Air 
which was contain'd in a ſmall drop 
of Water that had Accidentally got 
into the Subſtances of thoſe Blocks 
of Marble. h | 
Air not only acts by its common 
Properties of Gravity and Elaſtici- 
ty, but there are Numerous other 
Effects ariſing from the Peculiar 
Ingredients which are mix'd there- 
with.“ o 
Thus x. It not only Diſſolves and 
attenuates Bodies by its Preſſure 
and Attrition, but as a' Chaos con- 
taining all kinds of Men/traums, 
and Conſequently having wherewith- 
4 to Diſſolve all kinds of Bo- 
G LH | 
* Tt is known, that Iron and Cop- 
per readily Diffolve, and become 
Ruſty: in Air, unleſs well defended 
with Oil. Boerhaave aſſures us, 
he has ſeen Pillars. of Iron fo re- 
duced by Air, that one might 
crumble them to Duſt between the 


Fingers; and for Copper, it is con- 


verted by the Air into a Subſtance 
much like the Verdegreaſe produc- 

ed by Vinegar.” 2894 
Mr Boyle relates, that in the 
Southern Eng/ih Colonies, the great 
Guns Ruſt fo faſt, that after a few 
Years lying in the Air, large Cakes 
of Crocus Martis may be eaſily beat 
off them. Acoſta adds, that in Peru 
the Air diſſolves Lead, and conſi- 
derably encreaſes its Weight. Yet . 
Gold is generally efteem'd Tndif- 
N ſoluble 


8 
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to contract Ruſt, though expoſed 


cver ſa long. The Realon hereof 


is, that Cea- Salt, which is the on- 

ly Meuſtruum capable of Acting 

pon Gold, being very difficult to 
olat 


ilize; there is but a ſmall pro- 
pores of it in the Atmoſphere. 


the Chymiſts Laboratories, where 


Aua Regia is preparing, the Air 

ming Impregnated with an un- 
uſual Quangity of this Salt, Gold 
2 a Ruſt like other Bos 
; ies.“ 

* Stanes.alſo undergo the common 
Fate of Metals. hus, Punbec 
Staze, whereof ' Salisbary Cathe- 
dral conſiſts, is obſerved gradually 
to become Softer, and Moulder a- 
way in the Air; and the like Mr. 
Boyle relates af Blackingt an Stone. 
He adds, that Air may have a 
notable Operation on Vitriol, even 


when a ſtrong Fire could Act ng 


further on it. The ſame Author 
has even found the Fumes of a 
Sharp Liquor to work more ſud- 
denly and Manifeſtly on a certain 
Metal, when Suſtained in the Air, 
than the Menſtruum itſelf did which 


emitted Fumes, on thoſe parts of 


the Metal it covered.” 

Having now diſpatch'd the Pro- 
perties, contents and uſes of the 
Air, we {hall conclude this Subject 
with ſome ſhort Remarks upon 


theſe Northera Lights, which of 
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ſoluble by: Air; beiag never found der, {or a 


ore full account, to 
the Phito ophicgl Tra actions, and 


particularly to the Memoirs of the 


Academy of Sciences for the Year 


1731. | | 
"We have an Accoupt of a very 
extraordinary Meteor of this kind 
having happen'd November the 14t 
1574, ſince which we don't find 
that any of great Conſequence 
haye appeared in this Part. of the 
World till March the 6th. 1716, 
at which time, and the two ſuc- 
ceeding Nights, a moſt ſurprizin 
Aurara Borealis was ſeen by IN 
of the Inhabitants of Exgland, and 
of almoſt all the Northern Parts 
of Europe. For it extended from 
the Welt of Ireland, over the Eaſ- 
tern Parts of Paland, to the Con- 
fines of Ruſſia, for the ſpace of 30 
Degrees of Longitude, and 50 in 
Latitude. 9 
It is unneceſſary to Deſcribe this 
Phænome non, becauſe ſince the Year 
1716, there has ſcarce been a Month 
which has not produc'd oneor more 
of theſe Phenomena or Appearan- 
ces, either in a greater or a leſs 
Degree; inſomuch that every Body 
muſt be acquainted with them, 

If we conſider that Subſtances 
of all ſorts are mix'd with the Air, 
and that many Subſtances which 


we are acquainted with, when they 


come into contact with each other, 
become Lucid, and Burſt out into 


late Years have been very frequent, a Flame with great Violence, we 


and which are improperly call'd 
Aurora Boreales; referring the Rea» 


ſhall not be at a loſs to know how 
theſe prodigious Lights may be 
| | cauſed 
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cauſed in the Air. The greateſt 
difficulty is to determine how it 
comes to paſs, that theſe Aurora 
Boreales are ſo very frequent in the 
Northern Countries, and ſo very 
rare betwixt the Tropicks; and 
why theſe 1 ſhould ceaſe to 
appear to us for more than a Cen- 
tury, and then all on a ſudden be 


ſo very frequent for many Years 


together. 

In order to Account for the firſt, 
we muſt put the Reader in mind 
of a former Obſervation, vi. that 
the Acid of the Air is brought to 
us by the North-Wind, from whence 
we may reaſonably conclude, that 
the Atmoſphere in the North is 
more replete with an Acid than 
with us. We know alfo that all 
Bodies floating in the At moſphere, 
as well as the Air itſelf, are more 
condens'd in cold Climates than 
they are with us. Is it not there- 
fore Ei that the Sulphure- 
ous Exhalations from the Earth, 
condens'd to a Certain Degree in 
the Atmoſphere, and meeting with 
the condens'd Acid of the Air, be- 
come Luminous, and cauſe thoſe 
Coruſcations or Streams of Light 


which are ſo frequent in the North, 


that Manſieur de Maupertuis in- 
forms us, that in Greenland they 
are almoſt Perpetual? 2 

If we farther conſider, that the 
Exhalations from the Earth are ve- 
ry different both in quantity and 
Quality at different Times from in- 


numerable Cauſes, we need be at 


no Bear loſs for the Reaſon why 
theſe Lights appear to us ar cers 
tain 1 * and ſometimes 
to appear for Ages. 


ins 
Of WATER. 


Water is a Fluid 850 times heay 
vier than Air, and near 20 time 
lighter than Gold; though indeed 
nothing certain can be determin'd 
in Regard to its weight, fome War 
ters being heavier, and others light - 
er according to their different cons 
rents. Thus, Water with a great 
Quantity of Salt diffolv'd in it is 
heavy enough to fuſtam an Egg; 
whereas Herodetas gives us an ac- 
count of Waters in Ethiopia, which 
are ſo light that even Wood, and 
—_ lighter than Wood; ſink in 
ho 5 20 ef! 

The firſt remarkable Property of 

Water is its Fluidity, which, how- 
ever, a great many Philoſophers 
have denyed it, and not without 
Reaſon ; for water ſeems to be no 
more a Fluid than melted Lead, or 
Gold, ſince without a certain de- 
gree of Heat it congeals into a Solid. 
Thus, in a Thermometer, where the 
Heat of Boiling Water is 212, Ice 
begins to Melt at about 33 or 34 
degrees; but Gold requires above 
600 Degrees to make it Melt; ſo 
that it is certainly Heat or Eire that 
keeps Water in a ſtate of Fluidity. 
And of this Opinion were Mr. Boyle 
and Boerhaaue. hes 


* 
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A late Author having Collected 
all the Opinions of Philoſophers in 
regard to Water, as the Reader will 
no doubt be entertam'd with their 
ſentiments upon this Subject, we 
{ſhall Communicate them in his 
Words without much Alteration. 
© Water, if it could be had a- 
lone and pure, Boerbaave argues, 
would have all the Requiſites of 
an Element, and be as ſimple as 
Fire; but there is no expedient 
heitherto diſcover'd for making it 
ſuch. Rain-Water, which ſeems the 
pureſt of all thoſe we know of, is 
replete with infinite Exhalations of 
all kinds, which it imbibes from 
the Air: So that filter'd and Diſ- 
tilled a thouſand Times, there till 
remain Faces. Further the Rain- 
Water rd from the Roofs of 
Houſes, is a Lixivium of Tiles, 
Slate, or the like; impregnated with 


the Dungs and Faces of the Ani- 


mals, Birds, c. depoſited thereon; 
and the Exhalations of Numerous 
oth.r Things. Add, that all the 
Rain- Water gather'd in Cities, muſt 


at leaſt be ſaturated with the Smoke 


of a Thouſand Chimnies, and the 
various Effluvia of Numbers of 
Perſons, c. Beſide that there is 
Fire contain'd in all Water, as 
appears from it's Fluidity, which is 
owing to Fire alone.” 

« As what is in the Air neceſ- 
ſarily mixes itsſelf with Water, it 
hence appears impoſſible to have 
ſuch a ing as pure Water, If 
you Percolate it through Sand, or 
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ing ſome Duſt therewith; nor can 


concludes, that the Water thus of- 


Earth from the Duſt floating in the 
Air, and the Inſtruments employ'd 


ſqueeze it through Pamice, or paſs ' 
it through any other Body of the 
like kind, you will. always have 
Salt remaining. Nor can Diſtillati- 
on render it pure; ſince it leaves 
Air therein, which abounds in Cor- 
puſcles of all ſorts.” 

« 'The pureſt of all Waters. we 
can any way arrive at, is that Diſ- 
tilled from Szow, gathered in a 
Clear, Still, pinching Night, in ſome 
very high Place; taking none but 
juſt the outer or Superficial Part 
thereof. By a Number of Diſ- 
tillations, the greateſt Part of the 
Earth and other Fxces, may be ſe- 
perated herefrom: And this is 
what we mult be contented to call 
pure Water,” n 

Mr. Boyle, indeed, relates, that 
a Friend, by Diſtilling a Quantity 
of Water an hundred Times, found 
at length, that he had got Six 
Tenths of the firſt Quantity, of Earth: 
Whence he concludes, that the 
whole Water, by further Proſecut- 
ing the Operation, might be con- 
verted into Earth.” 

But it ſhould be conſider'd, 
that Water cannot be remov?d, or 
red into a Veſſel, without mix- 


the Lute be made fo very - ſtrong 
but ſome of the Water muſt be 
loſt. Boerhaave, therefore, rather 


ten Diſtilled, might acquire ftill new 


in the Operation.” 
1 « That 
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That Author aſſures us that 
after Diſtilling ſome very pute Wa- 
ter, by a gentle ;Fire, the ſpac of 
four Months, it appear d perfectly 


pure; and yet, leaving it to reſt in 


Veſſels exactly: cloſed, it would con- 
ceive a ſlender kind of weed y Mat- 
ter, ſomewhat like the Stamina of 


Plants, or the little tufts of a Mu- 


cilage : yet Schottus ſav/ Water in 


Rir chers Muſcum, that had been 
kept in a Veſſel, Hermetically Sea 
eo, upwards o q fifty Mears; yet 


{till remain'd clear and pure, and 
ſtood. to the ſame heighth in the 


Veſſel as at firſt, without the leaſt 


ſign 0 Sediment.“ Pries bas 
Boerbaave adds, that he is Con- 


vinc'd nobody ever ſaw a drop of 


pure Water; that the utmoſt of 


its Purity known, only amounts to 
its being free from this or that 


ſort of Matter: And that it can 


never, for inſtange, be Perc. | 
il 


ed of Salt; ſince Air will always ac- 


company it, and Air has always 


Salt.” MOCK ane „en tan 
Water ſeems to he diffuſed 


eyery where, and to be preſent in 


all Space where there is Matter. 


Not a Body in all Nature but will 


yield Water: It is even aſſerted 
that Fire itſelf is not without Wa- 


ter. A ſingle Grain of the moſt 
fiery Salt, Which in a moments 


Time will penetrate through a 


Man's Hand, readily imbibes half 


* - 


it's weight of Water, and melts even 
in OE Air imaginable. Thus 


Salt of Tart ar, placed near the 
hotteſt Fire, will attract or imbibe 
Water; and by that means, increaſe 
Conſiderably it's weiglit, in a ſmall 
Time: So, in the drieſt Summer's 
Day, a Pewter Veſſel with Ice in 
it, brought up from ſome cold Sub- 
terraneous Place, into the hotteſt 
Room, will immediately be cover'd 
over with little Drops of Water; 
gather d from the contiguous Air, 
and condens'd by the Coldneſs of 
the Ice.“ „ tit ebase © Nie 

At is ſurprizing to conſider the 
plenteous ſtock of Water which 
even dry Bodies afford. Oil of Vi- 
trio, being expos' d a long Time 
to a violent Fire, to ſeperate all 
the Water, as much) as poſſible, 
from the ſame, will, afterwards, by 


only ſtanding a few Minutes inthe 


Air, contract freſ. Water [ſo faſt, 
as ſoon to afford it as Plenteoutly 
as at firſt, Hariſnaru, kept. forty 
Vears, and turned as hard and dry: 
as any Metal; fo, that if ſtruck 


againſt a Flint, it will yield Sparks 


of Fire; yet, being put into a Glaſs 
Veſſel, and Diſtilled, will yield one 
eighth part of its Quantity of Wa- 


ter. Bones dead and dried twenty 


five Years, and thus become almoſt 
as hard as Iron; yet by Diſtilla- 
tion, have afforded half their weight 
of Water. And the hardeſt Stones 
ground and Diſtilled, do always di- 
cover a Portion thereof.“ ab 
& Fels, by Diſtillation, yielded 

Mr. Boyle ſome Oil, Spirit, and 

N 2 VPolatile 
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Volatile Salt, beſides the * Caput 
Mort um; yet all theſe were fo 
* to the Water, that 
they ſeemed to have been nothing 
but that Coagulated: The ſame 
ſtrangely abounds in Vipers, though 
they are eſteemed very hot in O- 
peration; and will in a convenient 
Air, ſurvive, for ſome Days, the 
loſs of their Heads and Hearts. 
Human Blood itſelf, as Sprituous 
and elaborate a Liquor as it is re- 
puted, ſo abounds in Water, that 
out ot ſeven Ounces and an half, 
the ſame Author, by Diſtillation, 
drew near fix of Phlegm or Water; 
before ever any of the other Prin- 
ciples began to riſe.” 

From Conſiderations of this 
kind, Thales, and ſome other Phi- 
loſophers, have been led to hold, 
that all Things were made of 
Water: which Opinon, probably, 
had its Rise from the writings of 
MoskEs, where he Speaks of the 
Spirit of GO p moving upon the 


Face of the Water. But Mr. Boyle 


does not conceive the Water here 
mentioned by Mos Es as the uni- 
verſal matter, to be our Element 

Water: We need only Suppoſe it 
an agitated Congeries, Heap, or Col- 
lection of a great variety of ſeminal 
Principles, and of other Corpuſcles 
tit to be Subdued and Faſhioned by 
them; and it may yet be a Body 
fluid like Water, in Caſe the Cor- 
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ſcles it was made up of were, 

y their Creator, made ſmall enough, 
and put into ſuch an Actual mo- 
tion, as might make them roll, and 
glide eaſily over one another. How - 
ever, Baſil Valentine, Paracelſus, 


Van Helmon, Sendivogius, and others, 


have maintained the ſame Principle, 
vis, That Water is the Elemental 
Matter, or Stamen of all Things, 
and fuffices alone for the production 
of all the Viſible Creation. Thus 


Sir I/aac Newton, All Birds, 
« Beaſts, and Fiſhes, Inſects, Trees, 


and Vegetables, with their Several 
„Parts, do grow out of Water, 


“ and watery Tinctures, and Salts; 
and by Putrefaction, return again 


to Watery Subſtances.” 

« Helmont endeavours to prove 
this Doctrine from an Experiment; 
wherein, burning a Quantity of Earth 
till all the Oil was conſumed, and 
then mixing 
ro draw out all the Salt; and put- 
ing this Earth, thus prepared, into 


an Eathen Pot, which nothing but 


Rain- Water could Enter; yet a 
Willow, planted therein, grew up 
to a Conlderable Highth and Bulk, 
without any Senſible Diminution 
of the Earth: whence he Conclud- 
ed, that the Water was the onl 

Nutriment of the Vegetable kind, 
as Vegetables are of the Animal. 
The fame Thing is inferred by 
Mr. Boyle, from a Parallet Experi- 


it up with Water, 


_— Ol * 0. * $555. x n a 4 LY FO BIA. Y Vat: he #4 AS* x . r-. 


ment: 


* Tie Coput Mortuum is the dry Maſs left at the bottom of a Chymical Veſſel, after all that 


will rife is diſtill'd from it. 


Frogs, ! oe ts ct, 2D n 
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ment: And the whole is Counte- 
nanced by Sir 1/aac Newton, who 
obſerves, that Water, ſtanding a 
few Days in the open Air, yields 
a Tincture; which, like that of Malt, 
by ſtanding longer, yields a Sedi- 
ment, and a Spirit; but before Pu- 
trefaction, is fit Nouriſhment for 
Animals, and Vegetables.” 

« But Dr. Woodward endeavours 
to ſhew the whole a miſtake; Wa- 
ter containing extraneous Particles, 
ſome of theſe, he ſhews, are the 
proper Matter of Nutrition ; the 
Water being Rill found to afford 
ſo much the leſs Nouriſhment, the 
more it is purified by Diſtillation. 
Thus a Plant in diſtilled Water 
will not grow ſo faſt as in Water 
not Diſtilled; and if the Water be 
Diſtilled three or four Times over, 
the Plant will ſcarce grow at all, 
or receive any Nouriſhment from 
it. So that Water, as fuch, does 
not ſeem the proper Nutriment of 
Vegetables; but only the Vethicle 
thereof, which contains the Nutri- 
tious Particles, and carries them 
along with it, through all the Parts 
of the Plant.“ Gl Thy 

« Hence a Water-Plant, for ex- 
ample, a Naſturtium, brought up 
in a Veſſel of Water, will be found 
to contain the more Salt and Oil, 


the Muddier the Water is: In 


their firſt 
+ Colobation is only a r 
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effect, Water nouriſhes the leis, the 
more it is Purged of its Sa pona ce 
ous Salts; in its pure ſtate, it may 
ſuffice to extend or Swell the Parts, 
but affords no new Vegetable Mat- 
ter. | 
„ Helmont, however, carries his 
Syſtem ſtill further, and imagines, 
that all Bodies may be re-convert- 
ed into Water. * His Alkabeft, he 
affirms, adequately reſolves Plants, 
Animals, and Minerals, into one 
Liquor, or more, according to their 
ſeveral internal differences of Parts : 
And the Akabeſt, being Abſtrated 
from theſe Liquors, in the fame 
weight, and with the ſame virtues 
as when it ans ot them, he Li- 
uors may, by ent + Cohoba- 
IS from Eis or ſome other 
proper Matter, be totally deprived 
of their ſeminal Endowments, and 
return at laſt to their firſt matter, 
inſipid Water.” = 
Thus much is confeſs?d, that 
mixed Bodies do all reſolve by Fire, 
into Phlegm or Water, Oil, Spirit, 
Salt, and Earth; each of which is 

tound to contain Water.” 
* Spirits, for Inſtance, cannot be 
better repreſented, than by Spirit 
of Mine; which, of all others, feems 
freeſt from Water: Yet Helmont 
affirms, it may be ſo united with 
Water, as to become Water itſelf. 
He 


® The Allaben was 2 univerſal Diſſolvent, or a Menfliruum which would diſſolve all Bodies into 
ter; which Paracelſus and Helmont pretend to have found out. | 


epeated Diſtillation of the ſame Ingredients, when, for example, the Liquog 


that has been diſtili'd from any Ingredients, is returned upon them again and diſtill'd afreſh. 
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He adds, that it is materially Wa- 


ter, only under à Sulphurous Diſ- 


guiſe. According to him, in mak- 
ing Paructlſuss Bulſamum-Samech, 
which is nothing but Sal Tartari 
dulcified, by diſtilling Spirit of 
Mine from it, till the Salt be ſuf- 
ticiently:; Saturated with its Sulphur, 
and till it ſuffers the Liquor to be 
drawn off, as ſtrong as it was pour- 


ed on; when the Salt of Tartar, 


from: which it is Diſtilled, hath re- 
tained, or deprived it of the Sul- 
phurous Parts of the Spirit of 
Mine, the reſt, which is incompa- 
rably the greateſt Part of the Li- 
uor, will turn to Phlegm. In ef- 
ect, Corroſive Spirits, according to 
Mr. Boyles obſervation, abound in 
Water; which may be obſerved, 
by entangling, and ſo fixing their 
Saline: Parts, as to make them cor- 
rode ſome proper Body; or elſe 
by Mortifying them with ſome con- 
trary Salt; which will turn them 
into Phlegm. | 

And as to Salts; Salt of Tartar 
well Calcined, being laid to Liqui- 
fy in the Air, will depoſite an 
Earth; and if it be then commited 
to Diſtillation, will yield a conſi- 
derable Quantity of inſipid Water; 
inſomuch that if it be urged with 
a Vehement Fire, the Salt will al- 
moſt all Vaniſh, and nothing Saline 
remain, either in the Water or the 
Farth. Whence Helmont Con- 
cludes, that all Salts might be Con- 
verted into Water. Add, that Sea 
Salt, recovered from ts own Acid 
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Spirit, and Oil of Tartar, Reſolves 
into Water, as much as into Oil 
of Tartar. | 
« Laſtly, Oils run, in great mea- 
ſure, into Water; and it is proba- 
ble, might be ,Converted wholl 
into the lame. | 4 R LB; | 
Water farce ever Continues 
two Moments Exactly. of the ſame 
Weight; by. reaſon of the Air and 
Fire Contained therein. Thus, a 
piece of pure Limpid Ice, laid in 
a nice Balance, never Continues in 
Equililrio. In Effect, the Expanſion 
ot Water in Boiling, ſhews what 
Effect the different Degrees of Fire 
has, on the Gravity of Water. 
This makes it difficult to Fix the 
Specific Gravity of Water, in order 
to Settle its Degree of Purity; but 
this we may ſay in the general, that 
the pureſt Water we can procure, 
is that which 1s 880 times. as hea- 
vy as Air. However, neither have 
we any tolerable Standard in Air; 
for Water being ſo much heavier 
than Air, the more Water is con- 
tained in the Air, the heavier of 
courſe it muſt be: As, in effect, 
the principal Part of the Atmoſ- 
phere, ſeems; to ariſe from the Wa- 
ter. | 


Then as to the Properties of Water. 


* 1. It is found the moſt Pene- 
trative of all Bodies, after Fire, 
and the moſt difficult to confine; 
ſo that a Veſſel through which 
Water cannot paſs, may retain any 

thing. 
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thing, Nor is it any ObjeQtion, 
that Syrups and Oils will fome- 
times paſs through Bodies which 
will hold Water, this not _— 
owing to the greater Subtilty an 
Penetration of their Particles, but 
to the Reſin, where with the Wood 
of ſuch Veſſels abounds, to which 
Oils and Syrups are as Menſtruums; 
ſo that diſſolving the Reſin, they 
make their way through the Spaces 
leit chereby: Whereas Water, not 
acting on Relins, is retain'd.“ 

And yet Water graduaby makes 
its way, even thr igh all Woods, 
and is caly retainable in Glaſs and 
Metals; nay, it was found by Ex- 
periment at H, when ſhut 
up in a Spherical Veilci of Gold, 
and then pics a huge Force, 
it made its way augzh the Pores 
even of the Gol So that rhe 
molt ſolid Body in Nature is per- 
meable to Water.“ 

* Water is even found more Fluid 


than Air; a Body being reputed 


more Fluid than another, when its 
Parts will find way through ſmaller 
Pores: Now Air, it is known, will 
not paſs through Leather, as is evi- 
dent in the Cafe of an Exhauſted 
Receiver covered therewich; where- 
as Water paſlcs with eaſe. Again, 
Air may be retainediin a Bladder, but 
Water Qozes through. In effect, it 


is found, that Water will pais 
through Pores ten Times fmaller 
than Air will.“ 
* It mutt not be omitted how- 
ever, that M. Homberg accounts for 
No. XIII ; ö 
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this Paſſage of Water, through the 
narrow Pores of Animal Subſtances 
which will not admit the Air, on 
another mo vid. its Moiſten- 
ing and diſſolving the Glutinous 
Matter of the fine Fibres of the 
Membranes, and rendering them 
more pliable and diſtractile; which 
are Things that the Air, for want 
of a wetting Property, cannot do. 
As a Proof of this Doctrine, he fill- 
ed a Bladder, and compreſſed it with 
a Stone, and found no Air to come 
out; but placing the Bladder thus 
compreſſed in Water, the Air eaſi- 
ly eſcaped.” | 

. Water, then, may even hence, 
viz. from its penetrative Power, be 
argued to enter the Compoſition of 
all Bodies, both Vegetable, Animal, 
and Foſſil; with this peculiar Cir- 
cumſtance, that it is eaſily, and with 
a gentle Heat, ſeperable again from 
Bodies it had united with: Which 
cannot be ſaid of any other Body. 
Fire, indeed, will penetrate more 
chan Water; but it is difficult to 
procure it again from the Bodies it is 
once fix d in, as is evident in Rea- 
Lead, &c.” 

© This Property of Water, join'd 
with its Smoothneſs and Lubricity, 
fits it to ſerve as a Vehicle for the 


Commodious and eaſy Conveyance. 


of the Nutritious Matter of all Bo- 
dies: Being ſo Fluid, and paſſing and 
repaſſing ſo readily, it never ſtops 
up the Pores, but leaves Room tor 
the following Water, to bring:on a 
new ſupply of Nutritious Matter.“ 
O « 3. And 
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3. And yetithe fime Water, as 
little Cobeſive as it is, and as”eahly 
ſeperated from moſt Bodies, wil 
Cohere firmly with ſome others, and 
bind them together into the moſt So- 
lid Maſſes: though it appears won- 
derful, that Water, which will be 
iſhewn an almoſt univerſal Diſſolvent, 
ſhould withal be a great Coagula- 
tor. ? 3 

+ Water, we ſee, mix'd up with 
Earth or Aſhes, gives them the ut- 
moſt Firmneſs and Fixity. The 
Aſhes, for example, of an Animal, 


incorporated with pure Water into 


a Paite, and Baked by a vehement 
Fire, grow into a Coppel; which is 
a Body remarkable for this, that it 
will bear the utmoſt effort of a Re- 
finer's Furnace. It is, in effect, upon 
the Glutinous nature of Water alone 
that our Houſes ſtand: For take but 


this out of Wood, and it becomes 


Aſhes; or out of Tyles, and they be- 
come Duſt. ? 

* 'Thus, a little Clay, dried in the 
Sun becomes a Powder, which, mix- 
ed with Water, fticks together again, 
and may be Faſhioned at Pleaſure ; 
and this dried again by a gentle Fire, 
or in the Sun, and then Baked in a 
Potter n- Oven, by an intenſe Fire, 
becomes little other than a Stone. So 
the Chizeſe Earth, whereof our Por- 
celain Veſſels are made, which hold 
all Liquors, and even melted Lead 
itſelf, is diluted and made up with 
Water.” 

Io fay no more, all the Stabi- 
lity and Firmneſs ſeen in the univerſe 


is owing to Water alone. Thus, 
Stone would be an Incoherent Sand, 
did not Water bind it together; and 
thus, again, of a Fat Gravelly Earth, 
wrought up with Water, and Baked 
or Burat, we make Bricks, T yles, 
and Earthen Veſſels, of ſuch exceed- 
ing hardneſs and cloſeneſs, that Wa- 
ter itſelf cannot paſs through them. 
And theſe Bodies, though to appear- 
rance perfectly dry, and deſtitute of 
Water, yet, being pulverized and put 
in a Retort, and Diſtilled, yield an 
incredible Quantity of Water.” | 

„The ſame holds of Metals; for 
the Parings or Filings of Lead, Tin, 
Antimony, Ic. by Diſtillation, yield 
Water plentifully; and the harde/? 
Stones, Sea-Salt, Nitre, Vitriol, Sul- 
phar, Oc. are found to conſiſt chiefly 
of Water, into which they reſolve by 
force of Fire.” aa. 

© The Lapis Calcarius, or Lime- 
Stone, being expos'd to the Fire, af- 
fords a prodigious Quantity of pure 
Water; and the more of this Water 
is expreſſed, the more friable does it 
become, till at length it commences 


a dry Calx or Lime, wherein, in lieu 


of the Water ſo expelled, the Fire, in 
the Courſe of Calcination, enters ; 
which is expelled again, 1n its turn, 
by pouring on cold Water. Yet, the 
ſame Water and Calx, tempered to- 
gether, produce a Maſs, ſcarce infe- 
rior, in point of Solidity, to the pri- 
mitive Lime-Srone.” / 

? 4. That Water is not Elaſtic, is 
evident hence, that it is incompreſ- 
ſible, or incapable, by any Force, of 


being 
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being reduced into leſs Compaſs: 
Tus eaſily folows from that famous 
Experiment above- mention d, made 
dy order of the Great Duke of Tuſ- 
cany. The Water, being incapable 
of Condenſation, rather than yield, 
tranſuded through the Pores of the 
Metal, ſo that the Ball was found 
wet all over the Outſide; till at 
length, making a Cleft in the Gold, 
it Spun out with great Vehemence.“ 

„Some bring an Argument for 
the Elaſticity of Water hence, that 
hot Water takes up more Room 


than Cold; but no Legitimate Con- 


eluſion can be formed from hence: 
For in the hot Water, there is a 
good Quantity of Fire contain'd, 
which interpoſing between the Par- 
ticles of the Water, makes it ex- 
tend to a 3 Space, without 
any Expanſion of Parts from its 
own Elaſticity: This is evident 
hence, that if Water be once heat- 
ed, there is no reducing it to its 
former Dimenſions, but by letting 
it cool again: Which plainly ſhews, 
that the Expanſion depends not on 
the Elaſticity of Parts, but on the 
Preſence of Fire. Water, then, 
though incapable of Compreſſion 
or Condenſation, may yet be rare- 
fied by Heat, and contracted by 
Cold. 
From the whole we may be 
enabled to ſettle ſomething, as to 
the nature of the Component Par- 
ticles of Water; and.“ 

* I, That they are, as to our 
Senſes, infinitely ſmall ; whence their 
penetrative Power.“ 
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, aThey areiexceedingly fmooth 
and Slippery, void of any ſepſibie 
Aſperities or Roughneſſes⸗ witneld 
their Fluidity, and their being: ſa 
eaſily ſeperable from other Bodies 
which they adhere to.??? ?? 
43. They are extremely Solid.“ 
* 45. They are perfectly tranſpa- 
rent, and as ſuch inviſible; which 
we gather hence, that pure Water; 
incloſed in a Veſſel Hermetically 
Seal'd, projects no Shadow ; ſo that 
the Eye ſhall not be able to diſ- 
cover whether the Veſſel have 
Water in it or not; and in that the 
Cryſtals of Salts, when the Water 
is ſeperated from them, loſe their 
Tranſparency.” “ 0 bs 
F. They are hard, rigid, and 
inflexible; as appears from their not 
being compreſſible. If it ſhould. be 
ask'd, how a Body fo light, Fluid, 
and Volatile, and which ſo eaſy a 
Fire ſuffices to rarefy, ſhould be ſo 
Stubborn and incompreſſible? We 
ſee no other Cauſe to aſſign, but 
the Homogeneity of its Parts. If 
Water be conſider'd as conſiſtin 
of Spherical, or Cubical Particles, 
hollow within ſide, and oſ a firm 
Texture; here will be enough to 
account for the whole: Its Firm- 
neſs and Similarity will make it 


reſiſt ſufficiently; and its Vacuity 


renders it light enough; Cc. The 
little Contact between Spherules, 
will account for the weakneſs of 
its Coheſion, Oc.“ 

« Salt melted in Water, does 
not fill the Veſſel in proportion to 


boo 


its own Bulk: Whence it follows, 
that there are little Spaces between 
the Particles of the Water, to ad- 
mit thoſe of the Salt. And hence, 
in, we may gather, that. the 
Watry Particles are extremly Solid 
and Inflexible, ſince, though they 
have intermediate Spaces, no Force 
or weight can comprels, or Crowd 
them nearer.” 

« 6. Water the moſt infipid of 
all Bodies; the Taſte we ſometimes 
obſerve therein, ariſing not from 
the mere Water; but from Salt, 


Vitriol, or other Bodies mixed 


therewith : and accordingly, all 
thoſe Waters which are recommend- 
ed for Medicinal uſes, and which 
have a Taſte, are found to depoſite 
2 Quanti ity of ſome of thoſe Foſ- 
« 2. Water is perfectly inodorous, 
or void of the leaſt ſmell. Water 
then neither affects Sight, Taſte, 
nor {mel}, provided it be pure; a 
conſequently might remain for ever 
imperceptible to us, but for the 
ſenſe: of Feeling.” 

It has been. diſputed whether 
or no. Water be convertible into 
Air; there being numerous Inſtan- 


ces off, at leaſt, an apparent Trant- 


mutation. In the Vapours daily 
raiſed, we find Water rarefied to 
ſuch a Degree, as to take Place in 


An Zolipile is a ho!low Veſſel made in the Shape of a Ball, or any otber 
vent, capable of being Stop'd up or open'd at plcaſure. 
Water in it, and when the Water is ſufficiently rareſied 
Vapour ruſhes out with: great Violepce,, like a; Wind. 


nd that 
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the Aimeſphere, and help to com- 
poſe a conſiderable part of what 
we call Air; and even to contri 
bute to many of the Effects aſcrib- 
ed to the Air. But ſuch a Vapour- 
Air has not the Characters ot true 
permanent Air, being eaſily reducible 
into Water again. So in Digeſtions 
and Diſtillations, though Water 
may be rarefied into Vapours, yet 
it is not really changed into Air, 
but only divided by Heat, and dit- 
fuſed into very Minute Parts; which, 
meeting together, . preſently return 
to ſuch Water as they conſtituted 
before.” | 
«© Yet, Water rarefied into Va- 
pour in an * alipile, will, for a 
while, have an Elaſtic Power, the 
great and laſt Characteriſtic of true 
Air, and Stream out perfectly like 
a Blaſt of Air. The Elaſtic Power 
of this Stream, is Maniteltly ow- 
ing to nothing elſe but the Heat, 
expands and agitates the aque- 
ous Particles thereof; and when 
the Heat is gone, the Elaſticity, 
and other aerial Properties diſap- 
pear like wiſe.“ | 
Rapid Winds thus made, ſeem 
to be no more than mere Water, 
broke into. little: Parts, and! put in- 
to Motion; fince, by holding a So- 
lid, Smooth, and Cold Body againſt 
it, the Vapours condenſing 


ber Shape, with, a ſmall. 
This is ſet over the Fire, with ſöme 


into Vapour, the Vent is opemd and the 
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will preſently cover the Body with 
Water. Indeed, though no Heat 
intervenes, Motion alone, if Vehe- 
ment, may perhaps ſuffice to break 
Water into Minute Parts, and make 
them aſcend upwards in Form of 
Air. Mr. Bayle obſerves, that be- 
tween Lyons and Geneva, where 
the Rhone is ſuddenly ſtraitened by 
two Rocks very near each other, 
that rapid Stream, daſhing with 
br Impetuoſity againſt them, 
reaks part of its Water into Mi- 
nute Corpaſcles, and gives it ſuch 
a Motion, that a Mitt may be ob- 
ſerved at a conſiderable Diſtance, 
ariſing from the Place, and aſcend- 
ing high into the Air.“ 
Now, notwithſtanding the Opi- 
nion of moſt of the Philoſophers, 
that Water is not Elaſtic, I think 
there 1s ſome Reaſon to ſupport us 
in affirming, that Water is not on- 
ly Elaſtic, but that it is, perhaps, 
the moſt Elaſtic Body in Nature. 
Let us firſt take it in its Natu- 
ral State, viz. that of Ice, and we 
hall find it extremely hard, and 
Re- acting upon all Bodies that Act 
with any Violence upon it; for a 
Stone, a Ball, large Pieces of Metal, 
and, indeed, moſt other Subſtan- 
ces that are hard, will rebound frrom 
Ice ſooner than from a Marble 
Pavement; and this proves that Ice 
is Elaſlic. Add to this, that Wa- 
ter, in reality, takes up leſs ſpace 
When Frozen than when Fluid; for 
the Proof of which we refer the 
Reader to the AxTICLE of AIR. 
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Now let us conſider Water in a 
State of Violence, that is, render- 
ed Fluid by Heat or Fire, or to 


uſe the common Phraſe, thawed. I 
ſay even then it retains marks of 


Elaſticity; which is provid by an 
Experiment, with which Children 


frequently divert themſelves, in this 
Manner. They take a thin, flat 
Stone, and throw it into the Wa- 
ter with all their Force, pretty 
much aflant, ſo that the Line of 
Direction of the Stone ſhalt make 
a very ſmall Angle with the Sur- 
face of the Water; the Effect is this, 
the Water will react upon the Stone 
which falls upon it with Violence, 
and make it rebound out of the 
Water, and skim above the Surface, 
till the Gravity of the Stone makes 
it again touch the Water, from 
whence it will again rebound, and 
this will be repeated ſeveral Times; 
vi. till the Stone has loſt ſo much 
of 1ts Force, that it can no longer 
act with Violence upon the Water, 
and conſequently cannot be Re- 
acted vpon ſtrongly by the Water. 
Rut when we come to conſider 
Water in a {tronger Degree of Heat, 
we ſhall find it capable of being 
expanded to a greater Degree, and 


with greater Violence, than any 


Body we are acquainted with in 
Nature. Water, for example, in a 


Degree of Heat ſtrong enough to- 
make it boil, will be rarefied into 
Yapour 14000 Times more rare 
than Water itſelf; and this Vapour, 
if confined, is capable of railing a 
prodigious. 
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prodigious weight, as is Manifeſt 
in the famous Fre-Engine. But 
when a greater Heat is apply'd to 
Water than is ſufficient to make 
boil, it is utterly impatient of Re- 
ſtraint, and will expand itſelf as 


ſuddenly, and with a much greater” 


1 than even Gan- powder it- 
elf. 

The Reader muſt obſerve, that 
in a Thermometer, where the De- 
F< of Heat requiſite to make Ice 
liſſolve is about 32, the Degree of 
Heat requiſite to make Water boil 
is 212; and in this Heat Water 
will evaporate quite away, if not 
confin'd. But it Water is pour'd 
into Boiling Oil, which is then ſo 
hot as to raiſe the Thermometer 
to 5 o Degrees, the Water will ex- 
pand itſelf with great Violence, ſo 
as to throw the Oil and itſelf out 
of the Veſſel. | 
Bur if a greater Degree of Heat 
is apply'd to Water, its expanſive 
Force will be {till greater. Thu 
if a very large Quantity of melte 
Metal is pour'd upon a drop of 
Water, ſo as to confine it, the 
Water will in an Inſtant ſo expand 
itſelf as to make the Metal fly off 
with a Force equal, if not ſuperi- 
or, to that of a Ball fir'd out of 
a Cannon, or of a Bomb. 

From what has been faid in re- 
gard to the Expanſive Force of 
Water, it will be eaſy to give ſome 
Account of Volcanos, or Burning 
Mountains, and thoſe prodigious 
Earthquakes which ſometimes de- 
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ſtroy whole Countries. We know 
there: are many Cauſes, which, by 
their Concurrence, may, and cer- 
tainly do, kindle Fires in the Bow- 
els of the Earth. Now theſe Fires 
are the more intenſe, as they are 
preſs'd by the prodigious weight of 
the incumbent Earth, and may be 
there fierce enough to melt Stones, 
Metals, or whatever elſe they meet 
with. Now if the Sea, or any 
Subterraneous Water, happens to 
break in upon theſe whilſt in Fu- 
ſion, or melting, it is no wonder, 
conlidering the violent Expanſive 
Force of Water, if the melted Bow- 


els of the Earth are thrown out 


with great Violence whereever they 
find a Vent, or if whole Mountains, 


Promontories, and valt Tracts of 


the Continent are, as it were, blowa 
up. : 
As to the Contents of Water, 
they are pretty much the ſame as 
the Contents of Air, that is, all 
the Parts of Animals, Vegetables, 
and Minerals; and by this means, 
it becomes a proper Vehicle for 
the Nouriſhment of Plants, Animals, 
and Minerals, which laſt are known 
to have a ſort of Vegetation as 
well as the two former. 
It remains now, that we give ſome 
Account. of the Difference betwixt 
the Waters of Springs, Rivers, and 
Lakes, and that which we receive 
by the Rain. | ; 
We (hall begin with Rain-water, 
which, as Baerhaave elegantly Stiles 
ic, may be call'd the Lixzvium 1 
the 
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the Atmoſphere, as containing all 
the various Bodies which float a- 
bout in it; and this is found, by 
Experience, to be different accord- 
ing to the different Seaſons of the 
Year, both as to the matter it con- 
tains, and the Effects it produces, 
The Rain which falls in the Spring, 
for example, is in an eſpecial man» 
ner difpos'd to Fermentation, as it 
is full of thoſe Bodies, which the 
Winter-Cold had lock'd up in the 
Boſom of the Earth, and which, 


being freed by the ſucceeding - 


warmth, diſperſe in the Air, and 
mix with the Rain. The ſeveral 
changes of the Weather likewiſe 
make a very material Alteration in 
the Rain at different Time. Thus, 
that which falls after a long Drough 
appears in every reſpect of another 
nature from that which falls after 
a Continuance of Rainy Weather 
for a good while. To theſe Cauſes 
we may add the Meteors daily 
obſerv'd in the Heavens; thus, 
Rain that falls when it Thunders 
differs from all the reſt: Not to 
mention the Water carried through 
the Air from one Place to another 
by the Winds, whence it comes to 
paſs, that when high Winds have 
blown a conſiderable time from one 
Quarter, the ſucceeding. Rain is full 
of Exhalations brought thither by 

them, and which are proper to places 
at a very great Diſtance, Now 
from theſe various Particles, thus 
put -in Agiration by the Winds, 
mix'd with the Rain, and brought 
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from different Parts, ariſes that 
wonderful mixture which is in ge- 
-neral, ſo beneficial to the Corn and 
Ground; and hence it comes to 
paſs, what we have fo often oh - 
ſerv'd, that if the Rain that falls 
in very hot Weather be catch'd in 


clean Vellels, and ſuffer'd to ſtand 


in them for ſome Time, it will f 
itſelf putrefy and grow fetid, but 
never Acid, as we have been ab 
to diſcover. | e. 
When this Water is thus of it- 
ſelf grown putrid, it may eaſily be 
recover'd again, ſo as to be drank 
without being Oſſenſive; for # you 
give it only one Boil over the 
ire, all the little Animals in it 
will be deſtroy'd, Which with the 


t, reſt of the Impurities will fall, to 


the bottom; aſter Which yu may 
make it moderately Acid, by the 
Addition of a ſmall Quantity of 
very pure Acid. This is found df 
excellent uſe by Sailors, in preferv- 
ing their Health, under the Egua- 
tor and between the Thoprcks, 
where the Waters putrefy ſo hor- 
ribly as to Swarm. with Inſetts, 
yet by this Method are render 'd 
capable of being drank. For the 
ſame Reaſon alſo a very ſmall Quan- 
tity of Spirit of Vitriol; being mix d 
with Water, will prevent its pu- 
trefy ing and breeding of Inſects, and 
at the ſame Time preſerve it whole- 
ſome and good. Again, it is ob- 
ſervable that Rain- water can never 
be brought to a Fermentation, ſo 
as to be converted into an infla- 

mable 


N — 
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Nature. But not hin 
ſuch Abundance in this Water as 
the very {mall Fungi or Muſhrooms, 
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mable Spirit. It has been found, 
however, by Experiment, that even 
the pureſt Rain- water, catch'd in 
clean Veſſels, on high clear Places, 
has contain'd a great many Seeds 
of a very fine, green River-weed. For 
we are told by Boerbaave, that 
having kept ſome of this Water 
in very clean Glaſſes, there firſt 
appear'd ſome exceeding ſmall ſpots, 
of a Green Colour, which, gradu- 
ally encreaſing, ſpread themſelves, 


at length, to a conſiderable Breadth ; 


and that upon viewing them with 
a Microſcope, he found them to 
be perfect little Plants. It you ra- 
ther believe theſe Seeds fell from 
the Air into this Water, it will be 
the ſame thing; for even then, as 
'they fell through the Air, they 
would mix with the Rain and be 
contain'd in it. The inviſible Seeds 
of ſeveral ſorts of Moſes, interſpers'd 
1n the Ram, likewiſe frequently 
-occalion Appearances of the ſame 
grows in 


which, view'd through a Micro- 
ſcope, are found to be exceeding 
fine, as well as numerous; though, 
to be Naked Eyes, they are ex- 


tremely difagreeable, appearing like 
Slime. Theſe, then, are the Chief 


Vegetables which ſpring up in 


| Rain-water, and which ſcarce any 


care whatever can keep out of it; 
however they ſhew themſelves in 


greater plenty at one Time of the 


Year than another, which occaſi- 
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ons a ſtill farther variety in this 
Water. Moreover, Rain-water, 
catch'd in the Spring and Sum- 
mer Seaſons, has been found full 
of the impregnated Eggs of very 
ſmall Inſects; and ſometimes a great 
many little live Animals have been 
diſcover'd in it, by the help of a 
Microſcope, eſpecially after it has 
been expos'd for ſome Time to 
the warm Sun and a free Air; 
inſomuch that an innumerable Quan- 
tity of them have often been found 
in a little Drop of this Water, as 
is ſhewn by the induſtrious Leex- 
doe nbocłk in his Experiments upon 
this Subject. But in Rain- water 
nothing is more ſurpri- ing than 
this, viz. that if the very pureſt 


of it be kept in a Veflel ever fo 


carefully ſtopt up, yet in a ſhort 


Time ſmall white Clouds will be 


form'd in it, which, encreaſing by 
Degrees in Magnitude and Num- 
ber, grow continually more and more 
Opake, till at laſt they "degenerate 
into a fine, Clammey, tenacious Jelly, 
and change the Water into a kind 
of glewy Fluid. Whence it comes 


to paſs, that after it has ſtood a 


conſiderable while, it is obſerved 
to form itſelf into ſlimy Filaments, 
to depoſite a feculent Matter, to 
to alter in Colour, Smell, and Taſte, 
and laſtly, after theſe changes, to 


acquire the rancid Smell, and of- 


fenſive, nay ſometimes intolerable 
Taſte ofa vapid, mucilaginous Wa- 
ter. Thus we find that Rain-Wa⸗ 


ter is ſo far from being pure and 


{imple 
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ſimple in its nature, that it abounds 
with Variety of Impurities; not- 
withſtanding which it is the light- 


elt we have amongſt us. And in- 
deed it is a Water truly diſtilled 
by Nature, being rais'd from the 
Surface of the Globe by the gentle 
warmth of the Air, and carried to 
ſuch a Height as no chemical Diſ- 
tillation can imitate. 

Now of all the Varicties of Rain- 
water, that of Szowis found to be 
the lighteſt; and this Snow-water, 
the higher the Place is where it is 
catch'd, the purer and freer it 
will be from the groſſer and more 
heavy Particles, inaſmuch as it will 
not be mixed with them as it falls. 
And again, if the Water in the up- 
per Part of the Atmoſphere is form- 
ed into Suowy Hakes, by a very 
ſharp Froſt, atter the Weather has 
been cold and dry for ſome Time, 
then this Szow will be the pu- 
reſt of all, eſpecially if at the ſame 
Time the Seaſon has been calm, 
and free from Winds, ſo that the 
Purity of the Air has not been 
diſturb'd by the foreign Mixture 
of various volatile Bodies, 

When therefore ſuch Snow as 
this falls upon a fandy barren 
Mountain, a great way diſtant from 
ary Dwelling, and has quite cover- 
ed the Surtace, and continues to 
riſe conſiderably above it, then if 
you very gently take off only the 


upper Part, this Szow will be as 


pure as it is poſlible, either arti- 
cially or naturally to procure it; 
No. XIV 
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ſince ſcarce any Salt, Air, Oil, or 
even any other Body will be found 
in it, Whence the Water which 
this Snow yields when melted is 
vaſtly different from all others. 
For this Water is not only the 
pureſt we are acquainted with, but 
the moſt immutable, and may be 
kept many Years. Likewiſe this 
Snow, when it falls upon the ſame 
Place for Ages together, leaves c- 
very Time a very fine Cruſt, which 
in a Number of Years riſes to a 
conſiderable Stratum, and renders 

the Soil there extremely fertile. 
But farther, this Rain-water, be- 
ing digeſted for ſome Time, pu- 
trifies and ſtinks, and if it be then 
committed to Deſtillation, yields 
an oily Spirit which is in ſome 
meaſure Inflammable. And being 
digeſted, putrified, and diſtilled, 
it has yielded a very fragrant Spirit, 
which very gently diſſolves the 
Body of Gold, without any Effer- 
veſcence. Moreover when it has pu- 
trified in Casks, by the heat of 
the Weather between the Tropicks, 
it will afterwards loſe its Stink 
and Putridneſs, ſettle and grow ve- 
ry Clear. 

Now the moſt impure Rain- wa- 

ter ofall others 1s that which falls 
in very hot and windy Weather, 
and is catch'd in thoſe Parts of 
Cities which lie the loweſt, and are 
the moſt expoſed to ill ſmells, 
where, by reaſon of the vaſt Num- 
ber of Inhabitants, Animal, Vege- 
table and other Subſtances are per- 
P pctually 
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petually difpers'd into the Air. And 
the Water catch'd in theſe Places 
will be ſtill more impure, it the Air 
happens to be foggy, thick, and 
ſtinking, ſo as to affect the Noſe 
with a very diſagreeable Smell, and 
the Lungs with a noxious Va- 
pour. Fi 
We have likewiſe obſerved, that 
if an exceeding hot and dry Sea- 
ſon, which has continued for ſome 
Time, is followed by great Thun- 
ders and Showers of Rain, the Wa- 
ter that then falls, if it be catch'd 
in clean Veſſels, aflords a Froth, 
which ſeems tocontain ſomething of 
a very fine kind of nitrous Salt. 
And Rain that has come down 
with terrible Whirl-winds, has been 
ſometimes foundto be fetid, and 
if it fell upon any Garment, to fill 
it full of Worms inthe Space of twen- 
ty four Hours. | 
Hence then we may eaſily per- 
ceive the Reaſon why this Water 
is ſo greatly conducive to the Fer- 
tility of the Earth, as it contains 
a very ſubtil Matter, which fur- 
niſhes Particles both for the ſolid 
and liquid Pabulum or Food of 
Plants, and at the ſame Time is 
the moſt proper Vehicle to conve 
to them all thoſe Subſtances whic 
are neceſſary for their Preſervation 
and Increaſe. 

We next come to Fountain Wa- 
ter, and here we muſt obſerve, that 
the pureſt of this kind is that which 
is ſtrain'd or filter'd through a 


Gravel, or fine Sand ; for as we 


have before taken Notice, our com- 
mon Sand or Gravel is nothing but 
a Collection of very pure Chryſtals, 
or little Flints, the Figures of which 
are ſo vaſtly irregular, that it is 
ſcarce poſhble to find any two that 
are perfectly alike, whence they 
can never be ſo placed among one 
another, as not to leave ſome empty 
Spaces or Interſtices between them, 
through which the Water running, 
is ſtrain'd as it were, and depoſites 
all the heterogeneous” Particles it 
was before tainted with, and be- 
comes the Water mention'd by 
V1ikGIL as Exercitata Curſu, 
and which is deſcrib'd by him as 
purer than Amber. 

This Spring - water, however, 
when it runs through ſuch Places 
as contain Bodies eaſily diſſolvable 
in Water, diſſolves them in its Paſ- 
ſage, and carries them along with 
it. Nor, then, does it at all ſig- 
nify whether it runs through Rocks, 
Sand, Hills, or Mountains, ſince it 
will ſtill retain theſe reſolved Par- 
ticles. And hence it comes to pals, 
that Rivers, Brooks, and Springs, 
aſſume the nature of the Subſtances 


contained in the Channels through 
Which they paſs. Wherefore no- 


thing certain can be affirm'd con- 
cerning the Diſpoſition of Fountain- 
water, till we are acquainted with 
the nature of the ſubterraneous 
Paſſages through which it runs; as 
will evidently appear if we reflect 
a little upon the many Veins of 
Alums, Salts, Vitriols, and Sapo- 

| naceous 
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naceous Subſtances. Thus it ſome- 


times breaks out under the Name 


of Chalybeate or Steel- waters, and 
often in ſulphureous Baths, of a 
nature vaſtly different from the 
former; though they are both 
Spring- waters. 
tains are healthful and have a me- 
dicinal Virtue, while others are 
hurtful and Poiſonous. And ſome 
there are which have a petrify ing 
Quality, as is remarkable in the 
famous petrify ing Cave in Burgundy, 
about a mile from Quinge), where 
the Water as it drops down, pe- 
trifies into little Statues of all ſorts 
of Figures. And yet, which 1s ve- 
ry Surprizing, theſe petrefy ing Wa- 
ters, when drank, will generate no 
Stones in the human Body. 

Now, from all theſe Inſtances, it 
ſufficiently appears, that nothing 
can be affirm'd of the Clearneſs, 
Weight, and Virtues of Fountain- 
water, that will hold true in ge- 


neral; but we muſt examine every 


one ſeperately, if we would come 
at a right Knowledge of its nature. 
And indeed nothing ſhews this 


more evidently than this, that if 


you boil any Fountain-water what - 
ever, for ſome Time, and then let 
it cool in a Place undiſturbed, it 
will always depoſite ſome Feces at 
the bottom of the Veſſel. 

The next which falls under our 
Conſideration is River-water, the 

principal difference between which 
and Fountain-water is this, that 
the latter almoſt always runs un- 


Again, ſome Foun- 
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der · ground, whereas River - water is 
always expos'd to the open Air. 
Whence it comes to paſs that Ri- 
vers are the common Receptacles 
of whatever falls from above, or 
is brought to them by the Winds, 
or added by Vegetables that fall 
into them, or depoſited there by 
Animals, Fiſhes or the amphibious 
Kind; all which being lodged in 


_them, and mixing with their Wa- 


ters, may there be macerated, pu- 
trified, and at length diſſolv'd. 
Wherefore River - water, beſides con- 
taining every thing which we have 
already mention'd as contain'd in 
Fountain-water, may alſo have in- 
numerable other Bodies mix'd with 
If, | | | 

Hence, likewiſe, we underſtand, 
that this Water, which is continu- 
ally running thro? ſo many diffe- 
rent Places, as Woods, Forreſts, 
populous Cities £9c. muſt perpe- 
tuaily change its Nature; for which 
Reaſon nothing certain can be pro- 
nounc'd concerning it. All we can 
do, being carefully to attend to the 
Alteration it receives by this con- 
tinual Addition of new Bodies. 
That the Water which falls from 
the Clouds mixes itſelf with the 
Water of Rivers is evident; and 
nothing is more common than to 


ſee Animals, Vegetables, and Foſ- 


{ils difpers'd in it in different Places, 

and at different Times. Now, all 

theſe Things conſider'd, we ſhall 

not wonder that ſome Water taken 

in by our Countrymen at St. Jg, 
a 
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and put into Hogſheads, ſhould be 
ſo chang'd, that when they came 
about the Iſland Borneo, it {hould, 
by the mere heat of the Weather, 
emit a Vapour, which, upon a Can- 
dle's being apply'd to it, catch'd 
into a bright Flame. This Water 
was then very fetid, but grew 
ſweet again after it came to ſettle. 
Alſo Thames Water, put into Casks, 
will Stink, and recover itſelf again. 
And we have an Iaſtance, in the 
Philoſophical Tranſactions, of new 
Tork-River Water which Stank ex- 
ceſſively in eight Days 'I me, but 
being carried to Virginia became 
ſweet as before. Again, ſome Hog- 
ſheads of Thames Water, being car- 
ried into very hot Countries, with- 
in the Space of 8 Months, was 
chang'd into a Liquor abounding 
with inflammable Spirits, ſo that 
the Vapour of it took Fire like 
Spirit of Wine. It Stank too at 
the ſame Time very much; but 
upon opening the Veſſels, and ad- 
mitting the freſh Air, that Stench 
would entirely vaniſh in four and 
twenty Hours; and if che Veſſels 
with their Water were well ſhook, 
it would go off it five Hours; fo 
as to be drank without any In- 
convenience. 


Congo, the Froth of which, if it 
lights upon Straw, will concrete, 
as it lies on the Banks, into a te- 
nacious Matter, which, when it is 
expos'd to the Fire, grows hard 
like Iron. And it is well known 


We likewiſe read of 
a River-water in the Kingdom of 
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that the Water of the Rhone, if 
it is ſuffer'd to ſtand. and ſettle, 
and then ſtop'd up in Earthen Veſ- 
ſels, will not putrify by Heat, 
tho?, if it is put into Wocden ones, 
it will putrity very much. 

Now it has been found by Ex- 
periment, that Rain, Snow, Foun- 
tain, and River-water, hydroſtati- 
cally compared, have ſcarcely dit- 
fer'd one thouſandth Part of the 
weight, and that, though ſome Wa- 
ter trom the Ganges was tried a- 
mongſt the reſt, Wheretore we 
can hardly credit what is affirm- 
ed by a certain Author, vis. that 
there is a Water in ſome part of 
Africa, which upon an accurate hy- 
droſtatical Examination, was found 
to be ſo much lighter than our 
Water in Exgland, that, in the Quan- 
tity of a ſingle Pound, the laſt out- 
weigh'd the firſt four Ounces. 

From what has been faid it ap- 
pears very evident, that it is the 
vaſt Number of impure Bodies, 
mix'd with this Water, that ſup- 
ply it with the Matter which cauſes 
it, when expos'd to a great heat 
in Wooden Veſſels, to ferment and 
putrify; and therefore both theſe 
Accidents are to be aſcribed to the 
contents of this Water, and not 
to the Water itſelf. 

The next Water we promis'd to 
conſider is that of Lakes, or thoſe 
Waters which ſtagnate in Ponds 
and Ditches about Towns; and 
here we mult obſerve, that thoſe 
about populous Cities are a wind 
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of Lixivium of all the Privies and 
Common-Shores that are continu- 
ally running into them; which 
with the vaſt Quantities of Mate- 
rials us'd by the Dyers, as Alum, 
Tartar, Vitriols, the Subſtances that 
give the Colours, Agua Fortis, Ic. 
which likewiſe run into them in A- 
bundance from the Dyers Coppers, 
makes a moſt confus'd and ſurpriz- 
ing Mixture. 'That this Water is 


the moſt impure of all others is 


apparent; and it is likewiſe a good 
deal heavier than pure natural Wa- 
ter. For 12 Ounces of this. Water 
being ou into a Glaſs Baſon, and 
expos'd to a gentle Heat, till the 


Water was Evaporated, diſcover'd 


at the bottom a great many little 
Inſects of various Kinds, belides a 
large Quantity of Earthy Matter, 
of a limy Nature, and yellowiſh 
Colour, together with ſome Mud ; 
which being mix'd with Agua Fortis, 
produced a very firong Efferve- 
(cence. - 

& As to the uſes of Water they 
are infinite not only in Food, Me- 
dicine and Agriculture; but almoſt 
in every Art.“ 

« As a Food, it is one of the moſt 
univerſal Drinks in the World; and 
if we may credit many of our la- 
teſt and beſt Phyſicians, one of the 
beſt. too. The moſt eſteem'd for 
this uſe, is that which is pureſt, 
lighteſt, moſt tranſparent, ſimple, 
colourleſs, void of Taſte and Smell, 
and which warms and cools faſteſt, 


109 
and wherein Herbs and Pulſe in 
fuſe and boil the ſooneſt.” | 

* It is likewiſe eſteem'd a good 

Quality in Water, to bear Soap, 
and make a Lather therewith, which 
our River-waters readily do; but 
the Pump and Spring-waters are 
found too hard for it; yet may 
theſe be remedied, by barely let- 
ting them ſtand for four or five 
Days.” 
As a Medicine its virtues are no- 
toriouſly known, as well as daily 
expereinced ; but that is the Pro- 
vince of the Phyſician. 

„Then in Agriculture and Gar- 
dening, it is ſo abſolutely neceſ- 
fary that nothing will grow with- 
out it; whence VAR RO places it in 
the Number of the Divinities he 
invokes in his firſt Book de Re 
Ruſtica; Etiam, ſays he, Precor 
Ly MPHA, quoniam fine Aqua omnis 
miſera eſt Agricultura. I alſo in- 
voke the Goddeſs WATER, becauſe 
without her, all Hus BAN DRV is 
vain.“ 

It acts in various Manners and 
Capacities; as a Meuſlruum, a Fer- 
ment, a Putrefacient, a Vehicle, a 
Medium, Sc. | 

«© 1. As a Menſtraum, it diſſolves 
all kinds of Salts ; for the Air, which 
alſo ſeems to diſſolve Salts, only 
does it by Virtue of the Water it 
contains. Nor has any other Bo- 
dy the Power of diſſolving Salts, 
further than as it ſhares in this 
Fluid.” 
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«© The Particles of Salts, we have 
obſerved, inſinuate themſelves into 
the Interſtices between the Parti- 
cles of Water; but when thoſe In- 
terſtices are once fill'd, the ſame 


Water will not any longer diſſolve 
the ſame Salt; but it will diſſolve 


a Salt of another Kind, by reaſon 


of the different Figure of the Par- 
ticles, which enter and occupy the 
Vacancies left by the former: And 
thus it will diſſolve a chird or fourth 
So "So when Water has imbibed 
rss ll of common Salt, for ex- 
ample, it will ſtill diſſolve Nitre ; 
and when ſaturated with Nitre, it 
will diſſolve Sal Ammonzac, and ſo 
on.“ 

Water alſo diſſolves all ſaline 
Bodies, it being the conſtituent 

Character of this Claſs of Bodies, 
that they are uninflammable and 
diſſoluble in Water. And hence 
Water may diſſolve all Bodies, even 
the heavieſt and moſt compact, as 
Merals; inaſmuch as thoſe are ca- 
pable of being reduced into a Sa- 
line form; in which ſtate they ma 
be ſo intimately diſſolved by Wa- 
ter, as to be ſuſtained therein.” 

* Water diſſolves all ſaponaceous 
Bodies, 1. e. all alkalious Salts and 
Oils blended together: Though 
Oil itſeit be not diſſoluble in Wa- 
ter, the Admixture of Salt here- 
With, rendering it ſaline, brings it 
under the power of Water.“ 

* Now all the humours in the 
Human Body are apparently fa- 
line, though none of them are Salt 
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itſelf; and the ſame may be {aid 
of the Juices of all Vegetables, ex- 
cepting the Oils; and accordingly, 
they all diſſolve in Water.” 

Water diſſolves Glaſs itſelf ; 
for Glaſs, being melted with Salt 
of Tartar, becomes Soluble in Wa- 
ter,” 

„It likewiſe diſſolves all Gums, 
and gummous Bodies ; it being a 
CharaQteriſtic of a Gum, that it 
diſlolves in Water.” . 

© Further, Water mixed with 
Alkali Salts, diſſolves Oil and ole- 
aginous Bodies. Thus though mere 
Water poured on greaſy Wool, be 
repelled thereby; yet if a ftrong 
Lixiviam, or Alkali Salt be mixed 
with the Water, it readily diſſolves 
and abſorbs all that was greaſy and 
oleaginous: And thus 1t is that 
Woollen Cloths are ſcoured.” 

Oils and Sulphurs Water leaves 
untouched; and what is more ex- 
traordinary, it repels them; and 
by repelling, drives the oily Par- 
ticles into Eddies. Add that it 


y ſeems to repels all oleaginous, ſul- 


phurous, fatty, and adipous Bodies, 
wherein Oil predominates ; and 
hence alfo it is, that the fatty parts 
in our Bodies eſcape being diſſolv- 
ed by Water. And it is in all pro- 
bability by this means that Fat is 
collected in the adipoſe cells of 
all Animals.“ 

Nor does it diſſolve terrene 
or earthy. Bodies, but rather unites 
and conſolidates them; as we fee 
in Tyles, &c.“ | 

% Water 


 lkewiſe performed by 
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Mater, after diſſolving a Body, 
unites and hardens together with 
it; and, if the be of the fa- 
line Kind, forms Chryſtals, and re- 
tains the Salts in that Form.“ 

* Salts, while thus joined with 
Water, aſſume various Figures; 
the Chryſtals of Sea-Salt, for ex- 
ample, being Pyramidal; thoſe of 
nitre Priſmatical; thoſe of Sal Gem- 
me Cubical, Sc. But that Water 
is the Cauſe of theſe Salts being in 
Chryſtals, is evident hence, chat 
upon ſeperating the Water, the 
Chryſtals are no more; their Form 
is loſt, and their Tranſparency 
ceaſes.” E 

* 2, Without Water, there can 
no Fermentation be raiſed. Thus, 
if you grind a Plant into a Farina, 
or Duff, it will never ferment; even 
though you add Yeaſt, or Spirit of 
Wine thereto: But Water being 
poured on it, the Fermentation readi- 
ly ariſes.“ | 

«* 3. All Putrefactions, both of 
Animal and Vegetable Bodies, are 
means of 
Water alane; and withour it, there 


would be no ſuch effect in all Na- 


ture.” 

4. Water is indiſpenſibly re- 
quired to Efferveſcenſe; which is 
an inteſtine Motion arifiing between 
contrary Salts : For no fach Moti- 
on can ariſe from a Mixture of 
contrary Salts, unleſs there be Wa- 
ter to diſſolve and keep them in 
Solution“ p NN III 


* 5. A farther uſe of Water is in 
the making Seperations of Oily from 
Saline Parts, which is a Thing of 
the laſt Service: Thus, any Olea- 
_— ſubſtance, incorporated with 

alt, being ſhook ſometime in a 
proper — of Water, the Salts 
diſfolving, will be extracted from 
the Oil, and imbibed by the Wa- 
ter; and thus is the Body dulcifi- 


ed. So Butter, by a continued 


Watfhing in fair Water, becomes 
inſipid; and Aromatic Oils, agi- 
tated a long Time in warm Water, 
lay aſide their Saline ſpirituous 

parts, and become inert;. and ino- 

dorous.” _ 4 
Spirit of Wine; mixed with 
Oil, makes one Body therewith ; 
but if you pour Water thereon, it 
will repel the Oil, and draw all the 
Spirit to itſelt. Nay, frequently, 
what the Spirit had diſſolved in 


other Bodies, Water will feperate 


from them, by diluting the Spirit, 
and letting the other Matters pre- 

cipitate.” | ali 
* 6. Water is of great Service 
in directing and determining the 
degree of Fire or Heat. This was 
firſt diſcover'd by M. AmonTons, 
from an Obſervation, that Water 
over the Fire grows gradually more 
and more hot, till it comes to boil; 
but then ceaſes to encreaſe, and only 
maintains its preſent degree of Heat, 
even though: the Fire were ever ſo 
much enlarged, or were continued 
ever ſo long. This, therefore, af- 
tords a ard, or fixed degree of 
7 Heat 
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75 all over the World; boiling 
Water, provided it be equally pure, 
being of the ſame Heat in Green- 
land, as under the Equator.” 

« By means hereof, they make 
Baths of divers degrees of Heat, 
accommodated to various Occaſi- 
ons.“ | 

It may be proper to remark 
here, that moſt of the Fluids we 
know of, are formed by the Co- 
heſion of Particles of different Fi- 
gures, Magnitudes, Gravities, and 
attractive Powers, Swimming in 
pure Water, or an aqueous Fluid; 
which ſeems to be the common 
Baſis of all. Thus, Wine is only 
Water impregnated with Particles 
of Grapes; and Beer with Parti- 
cles of Barley. All Spirits ſeem 
to be nothing but Water, ſatu- 
rated with faline or Sulphurous 
Particles; and all Liquids are more 
or leſs fluid, according to the greater 
or ſmallller Coheſion of the Parti- 
cles which Swim in the aqueous 
Fluid. And there is hardly any 
Fluid without this Coheſion of Par- 
ticles; not even pure Water itſelf; 
as is apparent from the Bubbles 
which ſometimes will ſtand on its 
Surface, as well as on that of Spi- 
rits, and other Liquors.” | 

We mult not diſmiſs this Sub- 
ject, without ſome Account of thoſe 
Meteors which ſeem chiefly owing 
to Water, the firſt of which 1s 
Je. . 

Now it is known from undeni- 


able Experience, that the higher 
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Water is elevated into the Air, 
the more it diſunites its parts, diſ- 
perſing them through wider and 
emptier Spaces, and at the ſame 
Time grows Colder. For upon 
Examination it has been always 
found, that in every Part of th 
habitable World, Heat, (other. Cir- 
cumſtances alike) is greateſt at the 
Surface of the Earth; and that at 
the very Tops of the higheſt 
Mountains, a freezing Cold pre- 
ſerves a perpetual Szow, which 
holds true even at the the Equa- 
tor and in the Torrid Zones: So 
that there is not in the moſt burn- 
ng Climate a Mountain very high, 
whoſe Top is not exceſſive Cold. 
Nay, and that Cold increaſe gra- 
dually; as you aſcend from the Foot 
to th: Summit of the Mountain, 


in ſuch a manner, that the increaſe 


of Cold 1: always. in proportion 
to the uwicreaic ot Height. When 
Water, therefore, aſcends to ſuch 
a Height in the Air, that it meets 
with a freezing Cold, it muſt of 
neceſſity be congealed into Ice, 
unleſs its Particles are ſo diſunit- 
ed, that none of them touch one 
another; for ſo long as the Parti- 
cles of Water are diſunited, one 
from another, ſo long there can 
be no Appearance of Ice. But as 
ſoon as ever in this high ant cold 
Region of the Air, theſe Particles 
begin to come into mutual Con- 
tact, they begin likewiſe to form 
themſelves into very ſmall Icy Gle- 
bules, which, float about 1n the 


clear 
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clear Air, and, falling upon the Sur- 
fices of the Bodies they meet with, 
produce a very fine hoar Froſt, but 
are otherwiſe almoſt imperceptible. 


Therefore, in the Atmoſphere, there 
is a certain Height, in which the 
Water of the Air, if it aſcends thi- 
ther, will always be Frozen, if its 
Parts unite; and ſtill the higher it 
aſcends the ſooner and harder it will 
be Frozen. Though it is probable, 
as Water is leſs united at ſuch a 
Height, that it rarely becomes Fro- 
zen there, but rather floats about 
in ſeperate Particles, till ſome other 
Caule, intervening, unites thoſe ſe- 
erate Parts, and fo congeals them 
into Ice. | e 
Now when the Water of the Air 
is congealed at the abovemention'd 
Height, then, by the Combination 
of a greater Weight of Water under 
a leſs Surface, it muſt immediately 
become heavier, and of Conſequence 
begin to fall downwards; when, de- 
ſcending into Spaces that are con- 
tinually ſmaller and ſmaller, and 
more replete with Water, it will 
aſſociate to itſelf other watery Par- 
ticles, and ſo, by Degrees, form 
larger icy concretions, which will 
put on the Appearance of Snow or 
{mall Hail. But as there may be a 
great nnmber of Cauſes, and thoſe 
too entirely different, by which the 
Partictes of Water, that were be- 
tore diſpers'd in the upper Part of 
the Atmoſphere, may on a ſudden, 
and in very large Quantities, be 


united in the icy Region of the Air, 
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Height from which they fall. 
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it is eaſy to apprehend, that con- 
ſiderable pieces of Ice may be form'd 
there in a very ſhort Time. | 
Theſe icy” Bodies may likewiſe 


be collected together; and when 


this happens, little Clouds will ap- 
pear, at a great Height in the Air, 


and very white by the Reflexion of 
the Sun, which, on a fudden, falling 
downwards with vaſt Velocity, ſeem 


to encreaſe every moment in their 


magnitude, and ruſhing from on 


high upon other like Clouds, by 
that Colliſion produce Thunder, 


Lightnings, Tempeſts, ſhowers of 


Rain and Hail, which are always 
the more violent, the greater the 
And 
hence it comes to paſs, that in Sum- 
mer, when the Sky has been ſerene 
for a long Time, the lower Air very 


dry, the Atmoſphere heavy, and the 


Water, of conſequence, elevated to a 


very great Height, then, the Atmoſ- 


phere being ſuddenlyrender'd lighter, 
the abovemention'd Phænomena, 
commonly, immediately follow ; in 
particular between the Tropicks, 
where, if a little white Cloud appears 
very high in the Air, it is a ſure token 
of a terrible Storm being at hand. 


And it is highly probable, that Hail, 


which is always form'd in the upper 
and colder Regions of the Atmoſ- 


phere, may, as- it deſcends by its 
- own Weight into the inferiour and 


warmer Regions near the Earth, be 


there melted by the Heat, and pro- 


duce thoſe vaſt ſhowers of Rain, 
which accompany, follow, and put 
1 25 Li 4 An 
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an end to Thunder and Lightnin 
But it the Hail happens to fall 70 
{wifttly through the Air, that it 
cannot be melted, by Reaſon of its 
quick Deſcent, it then comes down 
in hard pieces of Ice, which are 
often ſo very pernicious on account 
of their Sine, Weight, and Motion; 
ave having an Initance, in the Philo- 
ſaphical Tranſactions, of ſingle Hail- 
ſtones that have weightd a full 
Pound, | | 
However, this we are aſlur'd of 
by Experience, that Clouds of a very 
white Colour, to which there im- 
mediately ſucceeds a pitchy Black- 
nefs, ecrrible Thunder, Lightning, 
and Tempeſts, are always accom- 
panied with Hail. Whenee we may 
reaſonably queſtion, whether, for 
producing even the moſt violent 
Thunder and Lightning, Nitre and 
Sulphur are always neceſſary; ſince, 
crhaps, an exceeding violent Col- 
fiGon of hard Ice may ſuffice for the 
ſtriking out a vaſt Quantity of Fire, 
as, Without doubt it is ſufficient to 
produce the loudeſt peals of Thun- 
der. And this doubt will appear 
ſtill better grounded, if we likewiſe 
conſider, that the Fire of the Sun, 
by its Heat, Reflexion and Refrac- 
tion, can act in ways infinitely dif- 
ferent upon this aqueous congea led 
Matter. And, if fo, what variety of 
Colours, what diverſity of Figures, 
and what difterence of Dimenſions 
may we not ſuppoſe to happen in 
this aerial Ice ? | 
But amongſt the principal Cauſes 
whence ſuch various and extraordi- 
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nary Appearances are fo ſuddenly 
prod uced in the Air, which before 
was Calm and Serene, we muſt have 
a particular regard to the Diminu- 
tion of the weight of the Atmoſ- 
ours. For when the Air becomes 
ighter, the Water always ſeperates 
from it of its own accord, and thus 
diſcovers itſelf, though before it did 
not appear. In the next Place we 
think, that the Particles of Air, 
which are often driven from oppo- 
ſits Quarters, itriking againſt one 


another, by this colliſion, may quick- 


ly unite thoſe Particles of Water, 
which before were floating about 
ſeperately. Likewiſe the various Al- 
2 of the Planets may contribute 
omething hereto; not to mention 
the efficacy of Winds, and the viciſ- 
ſicudes of Heat and Cold; every 
one of which ſeperately, or all of 
them together, may eaſily bring 
about the abovemention'd Effects, 
with many others. 
CF EARTH. 

By the word EAR rA is general - 
ly underſtood the whole Body of the 
Globe on which live and move ; but 
in this Place we are to conſider it, 
in a Philoſophical Senſe, as an Ele- 


ment, and as that part of Matter 


which gives a Firmpeſs and Con- 
ſiſtence to all Bodies whatever. 

This Eartb, when pure and de- 
privd of all manner of Oils, Salts, 
and Water, is unalterable by Fire 
and undiſſoluble by Water; and has 
ſometimes been, call'd pure Virgin 


Earth, Such is the Earth which the 


Aſſayers 


2 


1 
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Aſſayers of Metals make uſe of, for 
the making their Cxppels or Teſts, 
and which they generally procure 


from the burnt Bones of Animals, 


The pureft of this is procur'd from 
Rain-water, which if ever ſo care- 
fully diſtilPd, will leave ſome Feces 
at the bottom, as we before obſerv'd 
under the Article W aTEr. Now, if 
theſe Feces, thus collected, are tho- 
roughly dried, and then burnt, chey 
will yield ſome Aſhes, which is the 
Virgin Earth we ſpeak of. As to 
the matter of this Earth, it is moſt 
probable that it is collected from 
the Air; for we have before taken 
Notice under that Article, that Air, 
though it is quiet and confin'd to a 
cloſe Place, abounds even then with 


a large Quantity of an earthy and 


kind of Aſh-colour'd Duſt; as evi- 
dently appears by looking oblique! 
upon the Rays of Light in a dar 
Room, or laying a piece of black 
Silk open there, which will ſoon 
be covered with a ſmall Duſt, conſiſt- 
ing chiefly of a fine Earth, that was 
floating about in the Air. The moſt 
conſiderable Part, therefore, of this 
floating Duſt is Earth, which, by in- 
numerable Cauſes, being render'd 
exceeding fine and put into Motion, 
becomes capable ot being carried a- 
loft in the Air, particularly if it hap- 
pens. to be expos'd to the Wind; 
where, afterwards, it mixes itſelf 
with the falling Dews, Fogs, fly- 
ing Clouds, Rain, Snow, Hail, Hoar- 
Froſt, to which it is applied, and 
with 1 it becomes intimately 
united. 


into Glaſs. 
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The ſame Eartli may likewiſe be 
procur'd from the Aſhes of Wegr- 
tables burnt in an open Fire, for 
if you take theſe Afhes, and Waſln 
them very carefully, a good many 
Times, with the pureſt OTIS 
they will, by this means, be = — 
ly freed from all the fix d Salt they 
contain'd;; and as the Fire had be- 
fore carried off all the Oil and vo- 
latile Salt, the Earth will, at length, 
remain by itſelf in the Water. This 
Earth is perfectly inodorous, inſipid, 
of a white Colour, very ſoft, hard- 
ly diſſoluble by jany Art whatever, 
and fo fix'd in the Fire, that, when 
ure, it ean ſcarce be. converted 
Yet, like Flower, it is 
capable of being work'd with Wa- 
ter, into a Paſte, which is. ſo duc- 
tile, that with Care it may. be:form- 
ed into a Veſſel, that will bear al- 
moſt the very extremeſt Torture of 
the Fire, unhurt and unchaang d. 
This Earth may alſo be obtain'd 
from thoſe Parts of Vegetables, 
which in burning aſcend from the 
Fire in the form of Flame, Sparks, 
Smoke, and Soot; nor is it of any 
importance what the Vegetables are, 
whether green or dry, acrid or mild. 
For if the Smoke that fixes upon the 
very uppermoſt cold parts of the 
Chimney, and there forms itſelf into 
ſooty Flakes, is collected, and ex- 
expos'd to a very ſtrong Fire, in à 
clean- iron Frying- pan, it will fume, 
take Fire, Flame, and at laſt con- 
ſume into white Aſhes, which be- 
ing freed from what Salt they con- 
| tain, 
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tain, by the abovemention'd Me- 
thod, yield an Earth, which in 
every Reſpect exactly reſſembles the 
former, nor can, by any means, be 
diſtinguiſn'd from it. Hence we 
learn how volatile Earth may be- 
come when mix*d with other Bodies, 


and rapidly agitated by Flame; and 


to what a height it may be carried 
and diſpers'd in the Air. J 

The ſame Earth may likewiſe be 
obtain'd from Soot by Deſtillation; 
for if Soot be diſtill'd in a clean Glaſs 
retort, it yields a Phlegm, Spirits, a 
volatile Salt, and another Salt, that 


riſes only with the laſt Degree of 


Fire, and various ſorts of Oils; and 
in the End there remains at the Bot- 
fome black Feces, which being burat 
in an' open Fire, produce Aſhes, 
which, when perfectly depurated 
from their Salt, give exactly the ſame 
Earth as was procur'd by the fore- 
going Methods. . 

That a great Quantity of thi 

Earth is found alſo in fix'd alcaline 
"Salts and Oils, has been already men- 
tion'd under thoſe Articles. 


It is alſo found in all the parts of 


Animals, as the Bones, Fleſh, Hu- 
mours, Cc. for when the Water, 


Salts, and Oil, are entirely diſpers'd 


and gone, nothing remains but a 


little, pure, unactive, terreſtrial Mat- 
ter, exactly like the Earth of Vege- 


tables. | 
The fame Earth may likewiſe be 


procur'd from many Foſſils, as Salt, 
 Nitre, Sulphur, Bitumen, &c. but 


ſcems to have no Place in Metals. 
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The Reader will obſerve, that tho? 
this pure Virgin Earth ot itſelt is 
neither diſſoluble in Water, nor ca- 
pable of being melted by any com- 
mon Degree of Heat; yet, when 
mix'd with Salts and Sulphurs or Oils 
and intimately united with them, it 
puts on the Appeatance of the Sub- 
{tances with which it is incorporated, 
and may be either diſlolv'd or melt- 
ed with them. | 

And hence the Husbandman will 
learn, how inſufficient this pure Ele- 
mentary Earth is of itſelf to anſwer 
any of the Purpoſes: of Vegetation; 
and yet how ſerviceable it becomes, 
when united to vegetable or animal 
Salts and Sulphurs, of which it 1s 
the proper Bed or Matrix, and with 
which it concursas a conſtituent Prin» 
ciple in the Formation of Animals, 
Vegetables, &c. For in every one of 
theſe it is the Stamen which gives 
them their proper Form, -and unites 


all the other Principles, both with 
itſelt and one another, into one 
ſingle particular Body; as on the 


other hand, thoſe Principles ſerve, as 
ſo many Vehicles, to convey it to 


every particular part of the faid 
Boys 1 51/1394 | 


To this Concurrence of the Earth 


in giving Bodies their peculiar ſtruc- 
ture, mult likewiſe be aſcrib'd, in an 


eſpecial Manner, the Power they 


have of aſſimilating foreign Sub- 
ſtances into the Nature of the Body 


that is nouriſh'd; and conſequently, 
in ſome meaſure, the ſeminal Vu- 


tue that Bodies have of generating 


as ; their | 
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their like, ſince this always periſhes 
in every particular Body, as ſoon as 
ever its Structure, which depends 
principally upon the Earth, is de- 
ſtroy'd. | 


Of FIRE or HEAT. 


The Nature of Fire is fo won- 
derful and abſtrule, that of old ſome 
of the wiſeſt Nations reverenc'd it 
as a Deity; and many of the Ancient 
Philoſophers thought it ſhould ra- 
ther be look d upon as a Spirit, than 
a Body. 

According to Ariſtotle it is one 
of the vulgar Elements, and defin'd 
by him and his Followers to be hot 
and dry; or to be that Part or In- 
gredient in all Bodies, which is hot 
in the higheſt Degree and dry in an 
inferior one. To which they add 
that it is a ſimple Body, as not in- 
cluding any contrariety of Qualities; 
and a Body abſolutely lighr, as tend- 
ing naturally upwards; for which 
reaſon they held its natural Place to 
be above all the other Elements, be- 
tween the Extremity of our Atmol- 
phere, and the Moon; and the Fund 
of Fire ſuppos'd to reſide there they 
calPd Elementary Fire. 

The Carteſians, on the contrary, 
affirm it to be an Aſſemblage of the 
more ſolid, earthy Particles, which 
ſwimming in the rapidly fluid Mat- 
ter of the firſt Element, become ve- 
hemently agitated thereby; and by 
this intenſe Agitation or Motion are 
diſpos'd to give the Senſations of 
Heat, Light, Oc. 
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But to enumerate all the Opini- 
ons of Philoſophers upon this Sub- 
ject would be endleſs, we ſhall there- 
fore only ſubjoin thoſe of our Coun- 
try man the great Sir Iſaac Newton 
and the Illuſtrious Boerhaave ; the 
firſt of which detines Fire to be a 
Body heated ſo hot, as to emit Light 
copiouſly. For what elſe, ſays he, 
is red-hot Iron, but Fire? and what 
elle is a fiery Coal, than red-hot 
Wood? By which he ſeems to ſug- 
geſt, that Bodies which are not 
Fire, may be chang'd and convert- 
ed into Fire. 

The Illuſtrious Boerbaave, than 
whom no one has wrote better upon 
this Subject, eſpouſes the contrary 
Doctrine; and looks upon Fire to 
be a certain Subſtance or Body ori- 
ginally ſuch by its own Nature, and 
not producible by any Motion, or 
Alteration of other Bodies. 

As to the Signs or Marks by 
which we may judge of the Pre- 
ſence or Abſence of Fire, this learn- 
ed Author utterly rejects thoſe com- 
monly receiv'd ones of Heat and 
Light, as too precarious and uncer- 
tain; for as to the firit, he obſerves, 
the degree of Heat we are accuſ- 
tom'd to, we are not ſenſible of; 
and are apt to look upon every de- 
gree leſs than the Natural, as no 
Heat at all; whereas, on the con- 
trary, thoſe Perſons who have tor 
a long Time been inur'd to Cold, 
are affected in a quite different Man- 
ner, which occaſions innumerable 
Miſtakes in our Sentunents upon 

Q 2 this 
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this Subject. An Inſtance of this he 
gives in the common opinion of ſub- 
terraneous Places being cool in Sum- 
mer and warm in Winter, where- 
as, in reality, Cellars of a common 
Depth are warmer in the former, 
and colder in the latter; and it ſunk 
to an extraordinary Depth the de- 
gree of Heat 1s always pretty near- 
ly the ſame. This he farther con- 
hrms by the ſudden chillneſs of the 
Air, which often happens, midſt the 
exceſſive Heatsof Summer, after haſty 
ſhowers of Rain or Hail accom- 
panied with Thunder and Light- 
ning, inſomuch that we are ready to 
ſhudder, and feel as if we were 
pierced through with a Winter's 
Froſt ; and yet is has been found, by 
repeated Experiments, that the Air 
at that very Time, though ſo Cold 
in Appearance, is, in Truth, ſo very 
Warm, that ſhould the ſame come 
upon us ſuddenly after a very ſevere 
Forſt, the Heat ot it would be in- 
ſupportable. All which ſufficiently 
aſſures us, that we can by no means 
determine, with any certainty, the 
Quantity of Fire, by that Heat 
with which our Senſes are affect— 
cd. 

Then as to Light, which many 
Philoſophers look upon as a certain 
Indication of the Preſence of Fire, 
he obſerves, that if you heat a piece 
of Iron till it is almoſt red-hot, and 
then carry it into the Dark, it will 


aflord no Light at all; and yet if 


you apply it to the Body of any 
Animal, it will burn it to the Bone, 
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and the very Bones themſelves, with 
a hiſſing Noiſe, and a very ungrate- 
ful Smell; or if you lay it upon a 
piece of dry Wood, it will produce 
both Sparks and Flame. Whence 
it is evident that there may be a 
great deal of Fire without he leaſt 
Appearance of Light. On the other 
hand, take a concave Mirroir made 
of ſolid Metal finely poliſh'd, and 
in a clear Winter Night oppoſe it 
to the Moon when it 1s at the Full, 
and upon the Meridian, than place 
a piece of white Paper in the Fo- 
cus, ſo that it may receive the con- 
tracted Image of the Moon, and 
you will have ſo refulgent a Light, 
that the ſtrongeſt Eyes will not 
be able to endure it, and yet in the 
Center of the Focus there will be a 
very plercing Cold. Which Expe- 
riment plainly ſhews, that, as there 
may be the ſtrongeſt Fire without 
any viſible Light, fo there may be 
the moſt retulgent Light without 
the leaſt degree of Heat, and con- 
ſequently that Light cannot be a 
proper Meaſure of the Quantity of 
Fire. 

It i therefore Dilatation in all Bo- 
dies, that is the only mark or criteri- 
on by which we may be certain of 
the Preſence of Fire; for we find that 
all Bodies, without Exception as 
ſoon as Fire is united tothem, increaſe 
in their Magnitudes, Swell, and 
Rarefy; though without any ſenſi— 
ble Alteration in their Weight. Nor 
does it at all matter whether they 
are Solid, or Fluid, Hard, or Soft; 

Light, 
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Light, or Heavy ; fince all we are 
acquainted with are univerſally ſub- 
ject to the fame Law. However if 
you take two Bodies of the ſame 
Bulk and weight, they will always 
differ in this, that the Fluid will be 
more expanded by the ſame De- 
gree of Fire than the Solid. And 
the lighter and leſs denſe the Fluid 
is, the greater will this Expanſion be. 

To this Dilation of Bodies by Fire 
is alſo owing all the Motion in the 
World; for Fire in warming and di- 
lating Bodies muſt of Neceſſity move 
their Parts. Whence we learn that 
was there no Fire in the World, all 
things would become immoveable ; 
as evidently appears if we conſider, 
that upon the Abſence of only a cer- 
tain Degree of Fire, all Oils, Fats, 
Waters, Wines, Ales, Spirits of 
Wine, Vegetables, Animals, Oc. be- 
come hard, rigid, and inert; and the 
leſs the degree of Fire, the ſooner 
and more violently 1s this Induration 
made, and conſequently that every 
Diminution of Fire 1s attended with 
a proportionable Diminution of Mo- 
tion. | 

Hence we likewiſe learn that as 
Heat dilates, ſo Cold contracts all 
Bodies; and therefore if Fire was 
abſolutely taken away, all Nature 
would grow into one ſolid Body, 
and the very Air itſelf would cohere 
into a firm rigid Maſs. 

To this Fire, therefore, 1s owing 
all the Fluidity of the Humours and 
Juices of Animals, and Vegetables ; 
and, of Conſequence, upon it depends 
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all Vegetation, Putrefaction, Fer- 
mentation, Sec. 

The next Thing to be conſider'd 
under this Head, is the Pabulum or 
Food of Fire, or thoſe Parts of Bo- 
dies which feed and ſupport the Fire, 
till they are fo far conſum'd and diſ- 
ſipated in this Action, as almoſt to 
diſappear entirely from our Senſes. 
And here, becauſe the Fire itſelf and 
the Body in which it was collected 
vaniſh together, ſome People have 
been led to imagine that theſe Parts 
of Bodies which are the Aliment of 
Fire, become really chang'd by the 
Fire into its own Subſtance, and thus, 
having their own peculiar Natures 
deſtroy*d, to put on that of Fire. 
But was this the Caſe, it would un- 
avoidably follow, that thoſe Bodies 
which nouriſh and ſupport Fire in 
the manner abovemention'd, muſt 
conſtantly be diminiſh'd, while the 
Quantity of Elementary Fire muſt 
encreaſe in Proportion; and of con- 
{cquence, that Fire, being thus per- 
petually augmented, and at the ſame 
Time diminiſhing every Thing elſe, 
would of neceſſity have deſtroy*d all 
other Bodies long ago, and remain'd 
Supertor and alone in the Univerſe. 
Whereas it we examine all the Ob- 
ſervations that have been made 
from the moſt early Ages to our 
own, we {hall nor find the leaſt hint 
of any ſuch Increaſe; but, on the 
contrary, the Power, and confequent- 
ly the Quantity of Fire, has always 
been obſerv'd to continue the ſame, 
nor ſeems, by any Means, to ſuffor 

any 
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any conſiderable Augmentation or 
Diminution. And, indeed, was it 
otherwiſe the tender Embryos both 
of Plants and Animals would be ut- 
terly deſtroy'd; fince the very ſame 
Temperature of the Air is always 
neceſſary for their Preſervation and 
Growth, and a very ſmall Alteration, 
either one way or the other, would 
entirely dilappoint Nature in her 
Deſign of bringing ſuch of her Works 
to Perfection. 

Now in order to our better un- 
derſtanding in what particular Part 
of Bodies this Pabulum of Fire con- 
ſiſts, it may not be amiſs for us 
firſt to examine the vegetable King- 
dom, and to conſider What happens 
in the burning of Plants; ſince it is 
by theſe that Animals are nouriſh'd 
and ſupported; and they may more 
readily be examin'd and underitood, 
than Foſſils. 

If crude Vegetables, then, are 
committed to a brisk Fire, the firſt 
Thing they yield is a Smoak, or Va- 


pour, which aſcends in the form of 


a Cloud, and may be collected in 
the ſhape of Water, either Acid or 
Alcaline, according to the Nature 
of the Plant, the proper Scent of 
which, in ſome Meaſure, it almoſt 
always carries along with it. This 
Vapour is light, thin, and almoſt 
tranſparent. 
After Vegetables have been thus 
depriv'd of this firſt Part by the 
Fire, and begin to grow dry, then 
another Kind of Smoke ariſes, which 
is generally black, thicker, acrid, 


opake, and fetid, and grows, every 


Moment thicker, and denſer, till at 
length it becomes of a pitchy Black- 
neſs, and is roll'd up, and whirFd 
< "hg ſtrongly about the Vegeta- 
le. 

After this there burſts out a brisk, 
lucid, crackling: Flame, which ſuc- 
ceeds this thick Smoke; for this 
ccaſes when the Flame appears, and 
there always remains ſo much the 
leſs of it, as the Flame burns the 
more clearly: But if you extinguiſh 
this Flame, then this thick, black 
Smoak immediately appears again. 
Now if this Smoak faſtens upon 
any Body, and, by that Means, is 
condens'd, it will form a very black, 
fattiſh, and tenacious Subſtance, 
which 1s bitter and fetid, and goes 
by the Name of Soot. 

The Vegetable being thus con- 
ſum'd into Smoak, Flame, and Soot, 
there ſtill remains another Part at 
the Bottom, which may, indeed, be 
heated red-hot, in the ſame manner 
as Metals, but is utterly unfit to 
feed and ſupport Fire, and this 1s 
call'd Aſhes. 

If the Vegetables are moderate- 
ly dry, when expos'd to the Fire, 
exactly the ſame Things will hap- 
pen and in the ſame Order, only 1n 
this caſe there will be a much ſmal- 
ler Quantity of the firſt watry Va- 
pour. | 
Since, therefore, theſe Things hold 
true of every Kind of Vegetable that 
is burnt; let us now endeavour to 
diſcover which of all theſe Parts it 
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is, that is really and properly Com- 
buſtible. ls | 

Firſt, then, as to the Water, which 
is a conſiderable Part of every Vegeta- 
ble,we find that it is capable of retain- 
ing, for ſome Time, any Quantity 
of Fire not exceeding 212 Degrees, 
or a little more; but after that, as 
we have before taken Notice under 
the Article WATER, the moſt in- 
tenſe Fire will not make it at all 
hotter, or in other Words it will 
not be capable of receiving or re- 
taining the leaſt Particle more of 
Fire. And for this Reaſon it is 
not poſſible, by any known Art 
whatever, ſo to impregnate Water, 
with Fire as to make it put on the 
Brightneſs of a red-hot-Coal, or to 
become lucid. Nay, if Water, whe- 
ther Hot, or Cold, is thrown in a 
ſufficient Quantity upon an intenſe 
Flame, or any kind of Matter that 
is on Fire, it will immediately re- 
duce that violent Fire to its own 


| Standard of 212 Degrees, by which 


Means it ſtops the Progreſs of every 
kind of Fire, takes away the Red- 
neſs from Bodies that are heated, 
and extinguiſhes Flame. Moreover, 
if by the Action of Fire, Water is 
reſoly'd into Vapours, that are ex- 
ceeding Active, and expand them- 
ſelves every way with great Force, 
yet even then, it has the very ſame 


Effects with regard to Fire; for if 

you hold a live Coal, or lighted 

Torch in the ſteam of boiling Wa- 

ter, it will be extinguich'd as effec- 

tually as if you had 'thrown Water 
Nu ug. XVI. | 


121 
upon it. Nor will all the Chymi- 
cal Diſtillations in the World make 
any Alteration in this Property of 
Water, which always continues the 
ſame. 
Notwithſtanding it muſt be own'd, 
that in the buriing of Vegetables, 
there are a great many Effects pro- 
duc'd by the Water that would not 
otherwiſe happen; for though Wa- 
ter, conlider'd ſeperately is peculiar- 
ly proper to extinguiſh Fire, yet 
when it chances to meet with Oils, 
Salts, or Metals, it encreaſes irs 
Power to a ſurprizing Degree. Thus, 
tor Example, if a little Water is 
thrown into boiling Oil, which has 
600 Degrees of Heat, the Water, as 
it falls by its own Weight through 
the Pores of the boiling Oil, meet- 
ing every where with a Heat three 
Times greater than that of the hot- 
teſt Water, is ſo ſwiftly agitated, 
and expanded with ſuch a predigi- 
ous Force, that it immediately purs 


the more tenacious Particles of the 


Oil into a violent Motion, diſſipates 
them with a rumbling crackling 
Noiſe, and carries them with it in- 
to the Air. If, therefore, whilſt 
Bodies are burning, any Oil and Wa- 
terhappen to meet in them, the Fire 
that is excited, will be very different 
from what it would be otherwiſe; 
and of this, we have a very familiar 
Inſtance in the common Practice of 
the Smiths, already-mentton'd, Who 
who when they have a mind to blow 
up a very brisk Fire uſually ſprinkle 
a little Water upon their Coals. A- 
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gain, if you melt a fix'd alcaline 
Salt, with a ſtrong Fire, ia a Cru- 
cible, till it runs like Water, and then 
directly pour it out into an Iron or 
Copper Mortar, if there is ever ſo 
little Water at the bottom of the 
Mortar, it will -be ſo agitated in an 
Inſtant, by this exceſſive Heat, as 
to make 2 Salt fly about with an 
incredible Violence. But this Pro- 
perty, which Water ſometimes has 
of encreafing the Power of Fire, is 
no where more viſible, than when 
a little Water unfortunately falls a- 
mongſt Metals in Fuſion, as melted 
Braſs, for Example, when immedi- 
ately there ariſes the moſt terrible 
Noiſe, with ſuch a violent Explo- 
ſion, that the ſtrongeſt Furnaces are 


torn to pieces in an Inſtant. And if 


a few Grains of this melted Braſs 
are thrown into Water, the Force 
thus produc'd is likewiſe ſo prodi- 
gious, that it will burſt the ſtrong- 
eſt Veſſel aſunder, and reduce it to 
Powder in a Moment. However, 
though Water, when it meets with 
Bodies ſo many Degrees hotter than 
itſelf, will produce very ſurpriz ing 
Eſſects, yet theſe are to be attri- 
buted entirely to the Suddenneſs and 
Violence of its Expanſion; and there- 
fore we muſt conclude, that Water 
is by no means the proper Pabulum 
of Fire, though it may ſometimes, 
by being mingled with other Bodies, 
encreaſe the Force of it. 

Then as to the Spirits of Vegeta- 
bles, which naturally ſwim in this 
Water, and float about with it, be- 
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fore the Vegetables have undergone 
any Degree of Fermentation, tho? 
you ſeperate them ever ſo carefully 
from this Water, yet they are not 
found to contain any Thing in them 
that will feed or ſupport Fire. On 
the contrary, let them be depurated 
ever ſo exactly, if you throw them 
upon the Fire, they will ſoon put 
it out, provided they have no Mix- 
ture of Oil in them. Nay the very 
fragrant Water, procur'd from green 
5 has nothing in it inflam- 
mable. And again if you ſeperate, 
with a very gentle Fire, the moſt 
fragrant part of this in a cloſe Veſ- 
ſel, neither will that be found to 
yield a proper Pabulum for Fire, ſo 
far from it, that it will Extinguiſh 


it. F 
The third ſort of Bodies obſery'd 
in the Analyſis of Vegetables are 
the acid Salts, which likewiſe - Ex- 
hale with the ſcented Water, and 
Spirits abovemention'd. Now theſe 
volatile Salts are, in general, exceed- 
ing Acid, as the Smoke that ariſes 
from acid Wood, when burning, 
Demonſtrates, as well as the acid 
Soot produc'd by it. And the ſame 
is obſery'd in the Diſtillation of the 
very heavy Woods, ſuch as Box, 
Juniper, Guaiacum, Oak, and the 
like, where theſe Spirits ariſe. as 
acid as Vinegar itſelf. Thus, for 
Example, if you take the Shavings 
of Guaiacum, and diſtill them with 
a moderate Fire, you will have a 
very acid Liquor, which, when 
carefully ſeperated from all the 2 
at 
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that is mix'd with it, which may 
be eaſily done by Filtration, and 
gentle Diſtillation, you will have 
an Acid perfectly pure, limpid as 
Water, and even then conſiderably 
Volatile: and yet, when it is thus 
render*d as pure as poſſible, if you 
throw it upon Fire, it is ſo far from 
ſupplying it with any Pabulum or 
Fuel, that it will put it out. The 
pure acid Spirits procur'd from the 
native Balſams of Vegetables are 
likewiſe exactly of the fame Na- 
ture, and will extinguiſh Fire in 
the ſame manner as common Water. 
From all which it is evident, that 
the volatile acid Salt contain'd in 
Vegetables, can by no means be al- 
low'd a proper Pabulum of Fire. 
Then as to the volatile alcaline 
Salts that Exhale from moſt Vege- 
tables, while burning, and are found 
in their Soot ; or that are procur'd 
from ſome of them by Diſtillation, 
as Garlick, Onions, Scurvey-graſs, 
Creſſes, Leeks, Horſe-radiſh, Muſtard, 
&c. theſe, if carefully ſeperated from 
the Water, Spirits, and acid Salt 
before-mention'd, are never found 
to burn or flame in the Fire, but 
either fly off immediately, or di- 
miniſh its Power. And even that 
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by Art, from putrefy'd Vegetables, 
which is in a larger Quantity and 


exactly the ſame Effect. Though 
it muſt be obſerv'd, that what is 
here ſaid, is only to be underſtood 
of them when reduc'd to ſuch a 


volatile alcaline Salt that is procur'd, 


more Acrid than the former produces, 
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Purity, that there is not the leaſt 
Oil adhering .to them. 

The fifth Part that enters into 
the Compoſition of Vegetables is 
their eſſential Oil, which is procur'd 
from them by diſtilling them in a 
cloſe Alembick, with boiling Wa- 
ter, and is the moſt volatile of all 
the Oils that are drawn from them, 
as wellas the moſt pure, not ha- 
ving ſo great a Mixture of hetero- 
geneous Parts as the reſt. Now, it 
this Oil, when thoroughly ſeperated. 
from all the other Parts, is ſet up- 
on the Fire, in a clean Veſſel, and 
ſuffered to grow hot and boil there, 
and then Flame be apply'd to it, it 
will take Fire, flame, burn away, 
emit a little Smoke, and leave a 
{mall quantity of Feces behind it, 
that is of the Nature of Coal, black, 
one, brittle, and earthy. And 
if this Oil be again committed to 
Diſtillation, it will become ſtill more 
light, fine, and limpid, burn away 
with a clearer Flame, generate leſs 
Smoke, and leave behind it fewer 
Feces than before. And this may 
be repeated ſo often, till at length, 
as the famous Boyle has taught us, 
the greateſt part of this Oil will be 
chang'd into earthy Feces, that fare 
left at the Bottom, and are not very 
combuſtible ; but then the Oil that 
ſtill remains, will become every Di- 
ſtillation purer and more inflamma- 


ble, and ſo vaſtly ſubtle, that it will 


at laſt conſume almoſt without any 
Smoke or Feces at all. And the 


ſame holds good in all vegetable Oils 
Whatever, 
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whatever, by what means ſoever 
extracted or procur'd, Which not 
only ſhews us, What a {mall Por- 
tion of this Oil is truly and pertect- 
ly inflammable; bur alſo points out 
to us thar part of Vegetables, which 
alone is really burnt when they are 
ſet on Fire, viz. their very pure 
Oil or Sulphur. And this will ap- 
pear farther confirm'd, if we conſi- 
der the black Coal or Feces left in 
the Bottom of a Retort, after the 
Diſtillation of Vegetables in a Veſſel 
perfectly clos'd from the Air; or 
that procur'd by the ſudden extin- 
guiſhing of {burning Vegetables, 
when glowing red quite through, 
and betore they are reduc'd to Alhes; 


for both theſe are of the ſame Na- 


ture, and either of them, if laid up- 
oa the Fire when thoroughly dry, 
will readily take Fire, retain it 
ſtrongly, burn as long as any Black- 
neſs remains, and almoſt totally con- 
ſume without any Smoke; nothing 
remaining but a whitiſh Powder, 
call'd Aſhes, which it is impoſ- 
ſible to excite into Flame by any De- 
gree of Fire whatever. Now it is 
remarkablc here, that this Coal only 
then grows unfit to feed or ſupport 
Fire, when it changes its black Co- 
lour for this aſhy one, it always af- 
tording a Pabulum as long as the 
former remains; as evidently ap- 
pears by that childiſh yet elegant 
Experiment made with that wery 
hne vegetable Coal, Paper when 
burat to Blackneſs, for it a Spark 
of Fire happens to fall upon this 


black Paper, it immediately begins 


to run up and down, paſſing trom 
thoſe places that are whitilh, and 
will no longer burn, to thoſe that 
are black, in which manner it con- 
tinually ſhifts till the blackneſs is 
entirely conſum'd, and nothing re- 


mains but the form of a very thin 


Paper, conſiſting purely of white 
Aſhes. . Now as all that is black in 
the Coal is purely Oil, it is plain 
that a Coal 1s only combuſtible by 
reaſon of the Oil it contains. 

Then it we. examine the. Aſhes 
that remain after the burning ot Ve- 
getables, we ſhall find that both the 
fix'd alcaline Salts procur'd from 
them, and the Earth left bebind, at- 
ter the ſeperation of thoſe Salts, are 
abſolutely 1ncapable of feeding or 
fupporting Fire, though . they will 
grow red-hot in it, like other in- 
combuſtible Solis. 

Next as to the Smoke, which, we 
before obſerv'd, is at firſt watery 
and thin, and then blacker and black- 
er till the Flame appears, when it 
diminithes in Proportion as the 
Flame grows more intenſe; it ſeems 
to be a confus'd mixture of the Parts 
of the vegetable Pabulum, which 
are carried upwards and violently 
agitated by the Action of the Fire, 
though not thoroughly ſet on Fire, 


but which, by being urg'd with a 


ſtronger Fire, will grow red-hot in 
the Air, and be converted into 
Flame. For it is found, by Ex- 
periment, that Smoke, except the 
watery Part, may be wholly csg 

into 
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into Flame. Whence it appears 
that the black Smoke ariſing from 
Vegetables is really a Coal reduci- 
ble to Aſhes in a ſtrong Fire, or 
which has its Parts ſo far attenu- 
ated, as to eſcape our Senſes by 
being diſſipated in the Air. And 
hence we likewiſe learn, that the 
blacker the Smoke is, the nearer it 
approaches the nature of Flame; 
and that therefore Flame is com- 
pos'd exactly of the ſame Matter 
as Smoke, only its Parts are minute, 
and red with Heat; and that, con- 
ſequently, there 1s nothing in Smoke 
really combuſtible except the Oil. 
"Laſtly, if we conſider this Smoke 
as collected in the Body call'd Soot, 
which is a very bitter Subſtance 
like burnt Oil, fatriſh from the 
Quantity of Oil it contains, and 
from this OiPs being burat, very 
black, as all other Coals are; we 
ſhall find, if this be committed to 
Diſtillation, that it yields exactly 
the ſame Principles, and thoſe in the 
ſame order as diſtill'd Vegetables, 
none of which, when carefully ſepa- 
rated, are the leaſt inflammable, ex- 
cept che Ol. 

Now although it is evident, from 
what has been ſaid, that there is 
nothing truly inflammable in crude 


Vegetables, that is capable of be- 


ing diſſolv'd in Water: yet if we 
conſider them after they have under- 
gone Fermentation, we ſhall have 
a new Liquor to examine, call'd 
Wine, which if render'd ever fo 
pure, and thrown upon the Fire, will 
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extinguiſh it, as not containing any 
proper Pabulun for its ſupport. 
Nor if it is heated, over a gentle 


Fire, in a clean glaſs Veſſel, will its 
vapour or volatile part catch Fire, 


when Flame is apply'd to it, but 
in moſt Inſtances de Flame An de 
r 
But then if this Vapour is con- 
dens'd by Cold into a Liquid, and 
this Operation is again repeated, a 
Liquor will be obtain'd which both 
mixes with Water, readily burns 
when Fire is apply'd to it, feeds a 
plentiful Flame, and is entirely con- 
ſum'd by it. Whereas if you take 
that part of the Vegetable that re- 
mains, whether it be the Lees of 
the Wine, or the Feces left after tlie 
above-mention'd Diſtillation, and 
examine it Chy mically, it will yield 
much the ſame Parts as thoſe procur'd 
from crude Vegetables. Whence it 
plainly appears, that this. regcrabſe 
Liquor, which is miſcible with Wa- 
ter, and at the ſame Time the. pro- 
per Food of Fire, is the offspring of 
Fermentation, and was, not betore 
exiſting in the crude Vegetable, 
Then it we conſider Vegetables 
as thrown into large Heaps, when 
they are juſt cut down and full of 
their native Juices, or which are diſ- 
pos'd under the ſame Circumſtances 
in ors! wooden Veſſels, and hard 
preſs'd down, we {hall find that 
they will firſt grow Warm, then 
very Hot, emit a watery Fume, a 
diſagreeable Smell, a black Smoke, 
and at length Flame and Sparks. 
R 2 W hereas 
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Whereas on the other Hand, if they 
are expos'd to the Air after they are 
mow?d, till they are grown ſuffici- 
8 dry, and then heap'd together 
in the ſame manner, they will con- 
tinue dry, without undergoing an 

Alteration. Though even in this 


Caſe, if you pour Water upon them, 


till they are thoroughly moiſten'd, 
they will grow hot, and take Fire, 
in the ſame manner as the Green 
ones juſt mention'd. 

Now after Vegetables have thus 
acquir'd this ſpontaneous Heat and 


Tetain'd it for ſome Time, if they 


grow Cold again without taking 
Fire, they are then found to be quite 
putrified, and chang'd into a fetid, 
pappy Matter, which if committed 
to Diſtillation, the firſt Part that 
comes over will be a watery Vapour 
which will extinguiſh Fire and 
Flame; and afterwards, if the remain- 
ing dry Parts be expos'd to an open 
Fire, they will yield almoſt all the 


ſame Principles as crude or ferment- 


ed Vegetables under the fame Cir- 


cumſtances. 


Again, if you take Vegetables 
thus perfectly putrified, and diſtill 
them in a glaſs Retort; with a gentle 


Heat, till they are become nearly 


dry, you will have firſt a fattiſh or 


cloudy Water of a fetid Smell, in 


which is contain'd a volatile alca- 
line Salt, though then entirely diſ- 
folv'd; and indeed 1t is rather from 
the admixture of this Salt, than from 
any true Oil, that the Liquor ap- 
pears thus fattiſh. Now whether 


buſtible; and at the ſame Time there 


this Water, thus impregnated with 
an Oil, is thrown upon the Fire; or 
whether you firſt reſolve the com- 
pound Liquor into a purer Water, 
and its Salt, and then throw both 
theſe ſeperately upon the Fire, in 
both Caſes the Fire will be extin- 
guiſh'd, 98 
Laſtly, when this firſt Liquor is 
ſeperated, and the putrified Matter 
remains almoſt dry in the Retort, 
if you urge what is left behind ſtill 
further with a ſtronger Fire, there 
will come over a thin oily Liquor 
which Swims upon Water, 1s fetid, 
and yields a Pabalum to Flame, 
like Oil, or Spirit of Wine. After 
which, if you ſtill increaſe your Fire, 
a volatile alcaline Salt, and an Oil 
thicker than the former will riſe to- 
gether in a conſiderable Quantity. 
And here again it muſt be obſerv'd, 
that as the Oil is found to be in- 
flammable, ſo the Salt appears per- 
fectly otherwiſe. 
But farther, when you have ſe- 
perated all theſe, if you {till urge 
the remainder with a ftrong Fire, 
and continue it a good while, you 
will have another Oi}, ſtill thicker 
and more tenacious, almoſt like 
Pitch, which 1s exceedingly com- 


will come over a denſe. Vapour, 
which, upon the Application of a 
lighted Candle, will preſently take 
Fire in the open Air, After this, if 
the Fire is ſtill conſtantly kept up 
to its greateſt Degree, you will at 
laſt force out a Phoſphorus, which, 

though 


though it is not of ſo ſolid a Form 
as that procur'd from animal Sub- 
ftances, yet comes very near it in 
a great many of its Properties. And 
Jaf of all, when this fluid Matter is 
entirely gone off, there 1s left in the 
Retort a very black Coal, ſuch as 
we deſcrib'd before, in which there 
remains indeed a black inflammable 
Oil, but not. the leaſt Appearance 
of any fix'd Salt. 

Now if we conſider with Atten- 
tion what has been here laid down 
concerning the Parts of Vegetables, 
we may ſafely determine, that the 
Water, the native Spirits as they 
are call'd, all the Kinds of Salts, 
and the Earth of Vegetables, are 
capable of being heated by Fire, 
and thence of admitting Fire into 
them, and retaining it a conſider» 
able Time, but this only under thoſe 
Limitations. We may likewiſe con- 
clude, that when Fire 1s thus united 
with them, it may. by the help of 
them be communicated, at Pleaſure, 
to other Bodies; and that the fix*d 
Salts may, by a ſtrong Fire, be 
heated red-hot, which ſhining Heat 
they wall retain a conſiderable Time. 
Notwithſtanding we find, that nei- 
ther of theſe tour Parts can, by 
any Contrivance whatever, be rais'd 
into Flame, or, by the Application 
of Fire, be conſum'd in it, in the 
fame Manner as thoſe Bodies which 
are properly call'd the Pabulum of 
Fire, 

But farther we alſo know, that 
the Oils of Plants of what Kind ſo- 
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ever, their Balſams, the Gums that 
are generated in them, likewiſe their 
Reſins, and the Subſtances com- 
pounded of theſe two laſt, thence 
calPd Gum-Reſins; I ſay, we know 
that theſe five other Parts of Vege- 
tables are likewiſe diſpos'd to grow 
hot with Fire, to retain it a great 
while, and to apply it to other Bo- 
dies, without taking Fire or flaming 
themſelves; though if you urge them 
with a ſtronger Fire, they will melt, 
boil, and yield a true Pabulum to 
Flame or Fire. But then, even in 
this Caſe, their Inflammability is 
only confin'd to thoſe particular 
Parts thatare of an oily Nature; for 
all the Reſidue of them has chiefly 
the Diſpoſition cf Earth, and is on- 
ly acted upon in the ſame Manner 
as we deſcrib'd under the Article of 
that Subſtance. I 
But then, the vegetable Spirits 
that are generated by Fermentation; 
the other Oils that are drawn trom 
fermented Vegetables; and laſtly, 
the Spirits and Oil that are pro- 
cur'd from Vegetables by Putrefac- 
tion; all theſe, I ſay, conſider'd as 
they are perfectly pure Spirits, or 
Oil, are always obſerv'd to be tru- 
ly inflammable. Wherefore it evi- 
dently appears, from every Kind 
of Experiment, that the Oils of Ve- 
getables, in what Form ſoever they 
Exiſt, are the only Matter contain'd 
in Vegetables, that, without the Ad- 
dition of the other Parts, is capa- 
ble of being ſo agitated by Fire, as, 
by its Aſſiſtance, to produce true 
Flame, 


128 


Flame, and then to ſupport and con- 
tinue it fo long as any of theſe oily 
Particles remain, after the conſump- 
tion or diſappearing of which, the 
Flame too immediately goes out. 
Nou, though this Oil is found 
very different in Vegetables, and 
undergoes conſiderable Alterations 
trom various Cauſes, nevertheleſs 
in the above-mention'd Senſe, 10 
long as it remains Oil, it will al- 
ways continue to be inflammable. 
Moreover, when, by Fermenta- 
tion or Putrefaction, this Oil is ſo 
far attenuated, as to be reduc'd to 
very ſubtil Spirits that will bear to 
be diluted with Water, even then 
theſe Spirits are likewiſe abſolutely 
inflammable, and, as a Palnium of 
Fire, have the very ſame Effect which 
we juſt now remark'd of real Oil. 
But now, whenever you have 
thoroughly extracted every thing 
that is of an oily Nature, either from 
the Vegetable or from any of its 
Parts, then the Remainder, treat it 
in what Method you will, can ne- 
ver be made ſuſceptible of Flame, 
or capable of ſupplying it with any 
Nouriſnment. However it mult 
be allow'd, that the watery, ſpiritu- 
ous, ſaline, and earthy Parts, as 
they contain and confine thele Oils 
within them, muſt of _ neceſſity, 
when the Oil is ſet on Fire, be fo 
extremely agitated as very much to 
encreaſe the Force of the Fire; for 
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while this is ſupported by the Oil, 
this violent Agitation of all the Par- 
ticles will of conſequence excite a 
prodigious Attrition in the very 
Flame itſelf; and by the ſame means 
they will apply the Fire more for- 
cibly to any other Bodies. Nor 
are theſe their only Uſes, for they 
likewiſe ſerve for a Time to defend 
the Oil itſelf from being too ſoon 
conſum'd by the Flame, that thus 
the Pabulum of Fire may not be ſo 
quickly deſtroy*d, and diſſipated as 
it would be otherwiſe. — 1 

Whoever, therefore, duly con- 
ſiders all theſe Effects, will readily 
petceive, that the force of a Fire, 
rats'd by Vegetables, not only de- 
pends upon the Elementary Fire, and 
the Oil ſet on Fire by it, but prin- 
cipally, and above all, on the other 
Parts that are incombuſtible, but 
which at the ſame Time are agt- 
tated by the Fire with an exceed- 
ng great. Violence within the Sphere 
of its Activity. And for this Rea- 
fon it 1s, that when Elementary Fire 
acts upon the pureſt * Alcobol, 
which is the moſt ſimple of all com- 
buſtible Matter, it neither produces 
ſuch violent Effects, nor fo much 
Heat as when it acts upon a pon- 
derous foſſil Coal, a great part of 
which is not inflammable. And 
hence it is that we underſtand the 
Reaſon, why pure Fire, applied to 
inflammable Matter alone, very often 
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* Alcohol is an exceeding pure Spirit obtain d from Vegetables, by Fermentation or Diſtillation, The 
beit, as Bocrbaave oblerves, is prepar'd from Winr, Hydromel, and Malt. Liguar. | 


produces 
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duces a leſs Degree of Fire, than 
if the inflammable Matter was 
mixed with-ſomething elſe that was 
not ſo. For it is worthy our Re- 
mark, that the wiſe Author of Na- 
ture has no where created any in- 
flammable Subſtance by itſelt, but 
has always diſpos'd it in the Boſom 
of ſome other Bodies that are not 
Combuſtible, that, by this Means it 
may be enabled to produce the great- 
er Eſſects. 

Now as a right Notion of this is 
of no inconſiderable Conſequence to 
a right underſtanding the Nature of 
Fire, we ſhall entertain our Reader 
with a ſhort Explanation of it. 

When a pinguious er fattiſh piece 
of Wood, thcn, is laid upon a Fire, 
the Oil contain'd in it, in Conjunc- 
tion with the Fire, is capable of Ex- 
citing and really Excites a Flame. 
This, therefore, being thus produc'd, 


plays upon the Surface of the Wood, 


attracts, fires, conſumes, and con- 
verts into new Flame all the Oil that 
lies open and expos'd to its Action; 
and hence it is that the firſt Flame 
is ſupported, and conſtantly encreaſ- 
ed, ſo long as this Oil comes within 
the Sphere of its Activity. Mean- 
time the Salt and Earth that are in- 
timately united with this burning 
Oil, will be vaſtly attenuated, and 
reduc'd to ſuch very minute Parti- 
cles, by the Rapidity of the Oil, 
that rhey will be agitated with more 
Violence within the Flame than even 
the Oil itſelf, and ſuffer as vehe- 
ment an Attrition as any We are 
Nu uz. XVII. 
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acquainted with. Now this violent 
Attrition of theſe Particles, that are 
exceeding hard, and compreſs'd 
more forcibly together by the 
weight of the Atmoſphere, will of 
Courſe collect more Fire in this 
Place, and thus make it both larger 
and ſtronger; and of Conſequence 
will ſtill put this Oil into a more 
rapid Motion; which perfectly 
well Accounts for the vivid Appear- 
ance of the Fire. In the mean 
while, the ſolid Body of the Wood 
grows hot to its very innermoſt 
Parts, diſſolves, rarifies, expels the 
elaſtic Parts contain'd in it with a 
very great Force, pours out its melt- 
ed Oils, and by theſe ſueceſſive Ac- 
tions continues and maintains the 
Fire ſo much the longer. Whereas, 
on the other Hand, if exceeding pure 
Oil alone is kindled by the Appli- 
cation of Fire, then the tenacious 
oily Particles only will be rapidly 
agitated by the Elements of Fire, 
which being of a ſofter Nature than 
the Salts, EFarth, Oc. mult of Ne- 
ceſſity produce leſs Attrition, and a 
weaker Fire, *Tis true, they will 
burn away faſter; but then their 
Force will be of ſhort Continuance, 
nor will they collect Fire ſo power- 
fully as when they are mix'd with 
ſomething that is not inflammable. 
Having thus deſerib'd the Pabu- 
lum of Fire 1a the vegetable King- 
dom, let us next examine what Na- 
ture is really doing, while this Mat- 
ter is ſo apply*d to Fire as to feed 
and ſupport it. And upon this Head, 
| = after 
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after conſidering the Aſfair with At- 
tention, we ſhall find in the firſt 
Place, that all thoſe Parts of Vege- 
tables, that in Conjunction with 
Fire, are capable of exciting a true 
Flame, are of that Nature, that 
they will bear to be mixed with 
one another; eſpecially if there is 
no heterogeneous Mixture with the 
pure, ſimple, inflammable Particles. 
Now it is certain, that Alcohol! is 
the only Body we are acquainted 
with that is abſolutely inflammable, 
and this, let it be prepar'd from 
what you will, if it is perfectly pure, 
may be intimately united with any 
other ſort of {imple Alcohol what- 
ever, ſo that there will not appear 
the leaſt ſign of Difference after the 
Mixture. Likewiſe all kinds of 
Oils, in the ſame Manner, if they 
are entirely pure, and thoroughly 
ſeperated from eyery Thing elle, 
may be perfectly mix'd together, as 
appears by numerous Experiments. 
*Tis true indeed, that in ſome 
Oils procur'd from a ſemi- foſſil Mat- 
ter, as Amber, and the like, as you 


encreaſe your Fire ſucceſſively, the 


Oils that aſcend will lie upon one 
another in diſtinct Beds, or Strata, 
without being mixed together. But 
it is very well known, that theſe 
ponderous Oils, that are at laſt forc'd 
out by the ſtrongeſt degree of Heat, 
have almoſt the very melted Sub- 


ſtances of the Bodies themſelves 


united with them, which makes the 
Caſe vaſtly difterent, and entirely 
foreign to our preſent Purpoſe. 
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All vegetable Oils, therefore, are 
of that Nature that they will readi- 
ly bear to be compounded into the 
Form of one Liquid, which, after- 
wards, will hardly be diſcover'd to 


contain any Diſſimilarity or unlike- 


neſs of. Parts. | 

Again all manner of Oils, if they 
are Carefully depurated, may be in- 
timately mix'd with pure Alcohol, 
{o that the Fluid that ariſes from 
this Mixture will be abſolutely ho- 
mogeneous, all the Parts of it ap- 
pearing perfectly uniform to the 
niceſt Microſcopes. But then par- 
ticular Care mult be taken, that 
there is not the leaſt Drop of Wa- 
ter, either in the Alcobol or Oil, 
for otherwiſe ſuch an union would 
be impoſſible. 

Moreover Camphire, which is a 
ſolid vegetable Subſtance that total- 
ly takes Fire, will entirely diſſolve, 
not only in Alcobol but in ever 
kind of pure Oil. And likewiſe all 
the other Parts of Vegetables that 
are perfectly inflammable, may in 
the ſame, manner be mix'd with 
Oils and Alcohol, and always the 
more intimately, the more pure 
they are and truly inflammable, as 
evidently appears to be the Caſe 
in all Reſins, Balſams, Gum-Reſius, 
&c. 

Now it is worthy our Obſerva- 
tion, that when any of theſe are ca- 
pable of being mix'd in this Man- 
ner, they are either naturally Fluid, 
or diſpos'd to be render'd fo by a 
ſmall degree of Heat. How readi- 


ly, 
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ly, for Example, will Camphire run 


by alight Action of the Fire? And 


what a gentle Heat is requir'd to 


melt Reſin:, Baiſams, &c? Nay, 


many of theſe inflammable Sub- 
ſtances are able to withſtand the 
greateſt Degree of natural Cold that 
ever was known without being fro- 
zen, as is apparent in Linſeed Oil, 
and a great many others. It is like- 
wiſe particularly remarkable, that 
all theſe Bodies that are thus purely 
inflammable, whether ſeperate or 


compound, by their Tenacity con- 


ſtantly dilcover a viſcid coheſion of 
their Particles, which not a little 
reſiſts their Seperaion. If we exa- 
mine, for Inſtance, Alcohol, which 
of all known Liquids is the moſt 
ſubtil, we ſhall perceive that even 
the Particles of this run down in /pz- 
ral ſtriæ or ſtreaks which cohere and 
hang together. 

Again if you pour Alcohol into 
Water, you will obſerve the Par- 
ticles affect the ſame Coheſion, run- 
ning about zin the Water in the 
form, as it were, of little Eels, which 
by their Convolutions ſufficiently 


{hew their Tenacity. And even if 


you dilute Oil with Alcohol, you will 
ſee the ſame kind of Streaks. 

To conclude it is an Obſervation 
that will always hold, that all Oils 
that are inflammable burn ſo much 
the readier, more perfect, and with 
leſs Smoke and Aſhes the thinner 
they are, and the nearer, by their 
exceeding Fineneſs, they approach 
to the ſubtilty of Ach]; though, 
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at the ſame Time, the thinner the 
Oils are, their Flame is always ſo 
much the weaker. a 
Having thus given an Account of 
the Pabulum of Fire in the Vege- 
table Kingdom, we ſhall be very 
ſhort in our Examination of that 
which is contain'd in the Animal 
one. Nor indeed will it be neceſ- 
fary to fay much upon this Head, 
ſince every one knows, that the 
Bodies of Animals conſiſt merely of 
ee reduc'd, by their con- 
coctive Powers, to proper Nouriſh- 
ment. And accordingly we find, by 
repeated Experiments, that the Oils 
of Animals hardly differ any Thing 
in reſpect of their Inflammability 
from thoſe of Vegetables; for in 
theſe we likewiſe diſcover Water, 
Spirits, Salts, Oils, and Earth; and 
the Nature, Preparation, Depura- 
tion, and Effects of them in the Fire 
are exactly the ſame in both. Tis 
true, it may poſſibly be imagin'd, 
that the Phoſphorus ſprocur'd from 
Animals, is an Inſtance of ſome other 
inflammable Matter in Animals, 


than what is found in Vegetables; 


but this likewiſe, as we have already 


taken Notice, may, by the help of 


Chymiſtry, be extracted from the 
pinguious Coals of burnt Vegeta- 
bles; and eſpecially if they are of 
that Kind whoſe Juices very near- 
ly reſemble the humours of Ani- 
mals, as hath long ſince been ob- 
ſerv'd in Muſtard. Wherefore, as 
any farther enquiry upon this Head 
ſeems unneceſſary, we ſhall Ow 
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with juſt remarking, that, if we may 
give Credit to Hiltorians, the Hu- 
mours of the Animal Body he ve 
ſometimes been advanc'd to that 
_ prodigious ſubtil oily Nature, as to 
rake Fire like Alcohol, and yield a 
weak pure Flame, as that mention'd 
by Virgil. 

We have likewiſe Accounts of 
Flames kindling about the Exhala- 
tions of Mens Bodies; and Yan 
Helmont takes Notice, that the 
Wind of the Bowels being dis- 
charg'd upon a Candle, actually 
burn'd, and was converted into 
Flame; which Things however, if 
true, certainly happen very ſeldom. 

Then as to the Foſſil Kingdom, 
we lind the very ſame Law ot Com- 
buſttibility take Place as in the two 
former; for here it is obſerv'd, that 
the Oils only are inflammable, the 
othet Parts not being in the leaſt ſo; 
and moreover that all theſe Oils 
yield ſo much the leſs Smoke, Soot, 
and Aſhes, the more light and ſub- 
_ tle they are, and on the other Hand 
to much the more, as they are thick- 
er, and more ponderous. 


From the foregoing Hiſtory of 


Þire, the illuſtrious Boerhaave has 
deduc'd the following Corallarie:. 


1. That fimple, pure, Elemen- 


tary Fire, inſinuates itſelf into, and 
rarefies all Bodies whatever, whe- 
ther they are ſolid, fluid, or com- 
pounded. 

2, That this Power is peculiar 
to Fire, that it is common to no 
other Body in Nature; the Effcr- 
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bly ſo determin 


veſcence, Fermentation, and parti- 
cular Rarefaction of Bodies proving 
nothing to the contrary, 

3. that this Fire, as diſtinguiſh'd 
by this Property, is always preſent 
in every Place, as well in the moſt 
ſolid Plenum, as the moſt perfect 
Vacuum. 

4. That this Fire is every where 
diſtributed in the moſt equal Man- 
ner, till ſme Cauſe ariſes that is 
able co collect it into one particular 
Place. 

5. That the firſt of theſe collect- 
ing Cauſes, and perhaps the princi- 
pal, is the Attrition of ſume Kind of 
Bodies with one another. 

6. That Fire from its own Nature 
is mov'd equally every way, or at 
leaſt ſpontaneouſly expanded in this 
Manner. | 

7. That this Motion or Expan- 
ſion of Fire may however he poſſi- 

d, as to be directed 
in parallel, or converging Lines; 
and this is a ſccond uſual Method 
by which Fire is collected. 

8. That the principal Cauſe that 
directs Fire thus into a Paralleliſm, 
is the Sun, that Body being found 
to be vaſtly of the moſt Conſe- 
quence for this Purpoſe. 

9. That the Cauſe then, that 


compels theſe Rays of Fire to con- 
verge, and unite in the ſmall Space 


call'd a Focus, is either Reflection 
or Refraction, and hence we have 
a third Method of collecting Fire. 
10. That the rapid Percuſſion of 
the coldeſt Steel againſt the cold ſt 
| Flint, 


Flint, in the coldeſt Place and Wea- 
ther, will, in an Inſtant, produce 
the moſt intenſe Fire ; which there- 
fore furniſhes us with a fourth Me- 
thod. | 

11, That' of Conſequence this 
Fire no way depends upon the Sun, 
in regard to its Matter. . 

12. That, however, — united 


to Bodies it will continue for ſome 


Time in them. 0 ; 

13. That the Time of its Conti- 
nuance, will be in Proportion tq the 
Denſity of the Body with which it 
is united. "OF 

14. That there is not, however, 
any Body yet known, that is able to 
retain Fire always, after it is once 
communicated to it. 

15. That beſides the pure Ele- 
mentary Fire, deſcrib'd in the above- 
mention'd Particulars, there is like- 
wiſe another Sort of Fire, which 
conſumes combuſtible Bodies into 
ſomething inviſible, is ſuppos'd to 
be fed and ſupported, and is ridicu- 
louſly imagin'd to convert combuſ- 
tible Matter into its own Eſſence. 
Now this is thought to be produc'd 
when Fire, already exiſting, is ap- 
ply'd, in the open Air, to a proper 
Pabulum; and by this Means we 
have a fifth Manner of collecting 
1 and that the moſt common of 
8 <P 

16. That there is but one Kind 


of Matter in the Univerſe, hitherto. 
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diſeover'd, that will feed Fire in ſuch 
a Manner as to be entirely con- 
ſum'd, ſo that nothing ſhall be ge- 
nerated by it but pure ſimple Flame, 
and nothing left behind when the 
Pabulum is burn'd away, and the 
Flame expir'd; and this is pure 


Alcohol. 


17. That other Bodies, however, 
when mix'd with the true Pabulum 
of Fire, and agitated together with 
it, by and in the Fire, are capa- 


ble of conſiderably augmenting its 


Power. 

18. That, therefore, upon the 
kindling a common Fire, there is no 
Fire created or 1 ane w; nor 
is there any deſtroy'd when it is ex- 
tinguiſh'd; neither does it undergo 
any Alteration ; nor perhaps has it 
any Weight, notwithſtanding the 
Experiments alledg*d by Mr. Boyle, 
Homberg, and others, to prove the 
contrary. At leaſt their Opinion has 
never yet been fully demonſtrated; 
and it is certain, that a Maſs of Iron 
made perfectly red-hot acquires no 
additional Weight. 

19. That this Elementary Fire 
may be increas'd, in a particular 
Place, to a prodigious Degree; inſo- 
much that by this means, certain 
phyſical Effects may be produc'd, 
other wiſe not eaſily underſtood ; as is 
evident in * Dza; tricks and + Catop- 
tricks, but moſt apparent when both 
their Powers conſpire in the ſame 


* Dioptricks is that Branch of the Science of Opricks, which conſiders and explains the Eftefts of the 


Rays of Light refracted, by paſſing thro gh different Medium. | 
+ Catoptricks is the Science of Reflex. Hon, or that Branch of Opriclis which delivers the Laws of 


Light reflected from Mz rors or Spreulas. 1. 


* 


8 2 Action. 
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Action. And the Effect of this uu | 


is ſtill the more remarkable, as there 
is neither any beterogeneous Mix- 
ture, nor any material Pabulum: 
Whence the pureſt Elementary Fire 
exerts itſelf alone, and plainly tea- 
ches us what are the proper. Powers 
of ſimple Fire, when Bodies are ex- 
pos'd to it, which, if nicely exa- 
min'd, may be reduc'd to theſe 
two; | 
Firſt, Both Liquids and Solids, 
that are volatile in the Fire, are, in 
a Moment, diſſipated by it. 

Secondly, almoſt all fix'd Solids, 
that have hitherto been examin'd by 
it, run into Glaſs. bt 

So that the moſt intenſe Elemen- 
tary Fire, that has ever yet been 
diſcover'd, either diſſipates or vitri- 
fies. But then it muſt be obſerv'd, 
that, as the utmoſt we know of 
this Fire, is only what we are able 
to learn from the greateſt Degree 
of it that we can excite by the Af- 
ſiſtance of thoſe Arts we are at pre- 
ſent Maſters of; and as it is very 
poſſible, in the Nature of Things, 
that it may be ſo increas'd by Col- 
lection as to be render'd more in- 
tenſe through an infinite Number of 
Degrees, ve muſt not ſo far forget 
ourſelves, as to imagine that the poſ- 
ſible Action of Fire is as yet deter- 
min' d; on the contrary it is certain, 
that the utmoſt Force of Fire, we 
are at preſent acquaiated with, is, 
comparatively ſpeaking, ſcarce a 
Beginning of what may poſſibly be 
generated. 
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20. Moreover it is oertain, that 
if this Elementary Fire, by any 
Cauſe whatever, is collected in a 
particular Place, it may there be 
ſupported, by the Help of a py 

er 


Pabulum, which is always eit 
Alcobol, or Oil procur'd from the 


Animal, Vegetable, or Foſſil King- 
dom: And again, this Fire being 
thus collected in this Place, and ſup- 
ported by this Pabulum, may like- 
wiſe there be ſurprizingly encreas'd. 

Firſt, By a greater Weight of 
the incumbent Atmoſphere, acting 
freely upon it. ' | 

Secondly, By a plentiful Supply of 
oily Pabulum ſtrongly and intimately 
united, in a proper Quantity, with 
other heavy Bodies. And 


Laſtly, By the Action of a great 


Number of large Bellows, blown 


ſwiftly, and ſo diſpos'd as to unite 
their Force in the Center of the 

Fire. | 
Now the utmoſt Effect of the 
greateſt Fire of this Kind that we 
are hitherto acquainted with, is, in 
Animals, and Vegetables, the Pro- 
duction of Phoſphorus; in Vegeta- 
bles, the making of Glaſs; and in 
Foſſils, the Fuſion of Gold, which 
remains in this Fire without under- 
going any Alteration, in regard to 

its Properties, or loſs of Weight. 
The Effects, however, of this 
Fire upon other Bodies, is very dif- 
ferent, while it is ſupported by va- 
rious Sorts of Fuel; for, by this 
Means, it acts with more or leſs 
Violence, and even mixes with 
| thoſe 


Beſides the Methods, already 
mention'd, by.which Fire is colle&- 
ed and ſupported, there is likewiſe 
another very common and effica- 
cious one, by which the ſame Thing 
is effected, viz. the mixing diffe- 
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thoſe Bodies the Particles of its Pa- 


bulum, which are agitated, vibrated, 
and often united with it. 


rent Bodies with one another, which 
affords us a great Number of very 
extraordinary Phænomena; but as 
this is rather the Province of the 
Chymiſt than the Husbandman, we 
Mall forbear to treat of it here; that 
Part of it which concerns the latter 


falling more properly under the Ar- 


ticle MANURE. 


CHAP. IL 


Of the Structure of Plants or Vegetables. 


N treating of this curious Sub- 
ject, we ſhall perſue that Me- 
t 


od which, as Dr. Grew juſtly ob- 


ſerves, is follow'd by Nature herſelf 
in her continued Series of Vegeta- 
tions, proceeding from the Seed 
ſown, to the Formation of the Root, 
Trunk, Branch, Leaf, Flower, Fruit, 
and laſt of all to the Seed to be 


 fown again, to every one of which 


we ſhall ſpeak in their particular 
Order. , 

The Seed of a Plant then, is that 
Part by which the Plant is propa- 
gated, and conſiſts of an Embryo, 
with its Coat or Cover, which Em- 
bryo contains the whole Plant in 
Miniature, and is therefere call'd 
the Gem or Bud, and is rooted in 


the Placenta or Cotyledon, which 


laſt ſerves the ſame Purpoſes in Ve- 


getables, as the Secundines, or the 
Chorion and. Amnion in Animals. 

But though the Conſtitution of 
the Seed is eſſentially the ſame in all 
Vegetables; yet as ſome are more 
convenient for. Obſervation than 
others, we ſhall chuſe to inſtance 
the great Garden-Bean; which if 
we take and diſſect, we ſhall find 
cloath'd with a double Veſt or Coat. 
Theſe, while the Bean is green, are 
ſeparable, and eaſily diſtinguiſh'd; 
but when *tis dry, cleave: ſo clofe 
together, that the Eye, not before 
inſtructed, will judge them but one; 
the Inner-Coat ( which is. of the 
moſt rare Contexture) ſo far ſhrink- 
ing up as to ſeem only the Rough- 
neſs of the outer. | 

At the thicker End of the Bean, 
in the outer Coat, there is a 2 


fmall Foramen or Hole, which in 
Diſſection is found to terminate 
againſt the Point of that Part call'd 
the Radicle, of which we ſhall ſpeak 
hereafter; and is of that Capacity as 
to admit a ſmall Wyer, and is moſt 
conſpicuous in a green Bean. 
This Foramen may be obſerv'd, 
not only in the great Garden-Bean, 
but alſo in the other Kinds; in the 
French-Bean very plainly ; in Peaſe, 
Lupines, Vetches, Lentiles, and 
other Pulſe; and in many Seeds not 
peckon'd of this Kindred, as in that 
of Fænugreek, Goats-Rue, and 
others: In many of which, *tis ſo 
very ſmall, as ſcarcely, without the 
Help of Glaſſes to be diſcover'd ; 
and in ſome not without cutting off 
Part of the Seed, which otherwiſe 
would intercept the Sight. 
All Seeds which have thick or 
hard Coats, have the ſame likewiſe 
rforated, in this or ſome other 
8 and accordingly, although 
the Coats of ſuch Seeds as are lodg'd 
in Shells or Stones, being thin, are 
not viſibly perforated, yet the Stones 
and Shells themſelves always are. 
And for the ſake of this Aperture 
it is, that Acrons, Nuts, Beans, 
Cucumbers, and moſt. other Seeds, 
are in their Formation ſo plac'd, 
that the Radicle till ſtandeth next 
it; that upon Vegetation, it may 
have a free aud ready Paſſage into 
the Mould. | 
That this Foramen is truly 
even in old ſetting Beans, like- 
Wiſe appears upon their being 


136 The Rational FARMER, 


ſoak'd for ſome Time in Water: For 
then taking them out, and craſhin 

them a little, many ſmall Buhbles 
will alternately ariſe and break upon 
it. And indeed a free Acceſs of the 
Air is as abſolutely neceſſary to 


maintain the Principle of Vegeta- 


tion in the dry Seed (though in a 
leſs Degree) as to nouriſh the Plant 
when germinated, which is well 
known to the Seedſmen, who find 
by Experience, that all Sorts of 
Seeds are belt preſerv'd, it kept in 
the Pods or Husks wherein the 
— and not ſhut up too cloſe 
rom the Air. 

The outer Coats of the Bean 
then being ſtripp'd off, the proper 
Seed ſhews itſelf, which, as we 4 
fore obſerv'd, conſiſts of a main 
Body, Cover, or Cotyledon, and 
an Embryo, or young Plant, which 
laſt may alſo be diſtinguiſh'd into 


two Parts, the Radicle, and the 
Plume. 


Nowthe main Body is not one entire 
Piece, but is always divided length- 
wiſe into two Halves or Lo 
which are both join'd together at 
the Baſis of the Bean. Theſe Lobes, 
in dry Beans, are but difficultly ſe- 
parated or obſerved; but in youn 
ones, eſpecially boil'd, they eaſily 
{ip aſunder. $ 

There are ſome few Seeds indeed, 
which are not divided into two 
Lobes, but more; as that of Cref- 
ſes, which has ſix, and ſome not at all 
divided, but entire, as Corn: Ex- 
cepting which few, all other Seeds, 
even 


even the ſmalleſt, are divided, like 
a the Bean, into juſt two Lobes. 
But in all Seeds whatſoever, they 
perform the ſame Office to the In- 
tant Plant, as the Membranes, (call'd 
Chorion and Amnion by Anatomiſts) 
P:acenta, or Cotyledons, call'd the 
Afterbirth, do to the Embryos of 
Animals. When the Plant begins 
to take Root, and receives ſome 
Nouriſhmegt from the Earth, theſe 
Lobes, in all except the Pulſe kind, 
b-come the Folia Seminalia or Seed- 
Leaves, which ſtill ferve to protect 
the young Plant from Injuries ; but 
as ſoon .,1s it has taken ſufficient 
Root in the Earth, to ſhift for it- 
ſelf, the Plant may be ſaid to be 
born, and then theſe Seed-Leaves, 
being vt no farther uſe, wither and 
drop off, like the aforeſaid Mem- 
branes in Animals. 

Wichout theſe Lobes, and ſome- 
what above che thicker End of the 
Bean, ſtands the Radicle, which 1s 


ſo call'd, becauſe upon the Vegeta- 


tion of the Seed, it becomes the 
Root of the Plant. Now this is 


immediately viſible upon diveſting 


the Bean of its Coats, and is of a 
whiter colour and more gloſſy than 
the main Body, eſpecially in a 
young Bean. 

The next part to be conſider'd is 
the Plume, which lies inclos'd in two 
ſmall Cavities form'd in the Lobes 
of the Bean for its Reception. Its 
Colour comes near to that of the 
Radicle, upon the Baſis of which it 
Nu uz. XVIII. | R 
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is founded; though it has quite a 
contrary Germination, vi. towards 
the thin End of the Bean; and this 
is that Part which, in Procefs of 
Time, becomes the Body or Trunk 
of the Vegetable. W 
It is not, like the Radicle, one 
entire Body, but is divided at its 
looſe End into divers Pieces, all 
cloſe ſet together like Feathers in a 
Bunch, whence it derives its Name; 
and theſe are ſo very cloſe, that 
only two or three of the outermoſt 
are at firſt viſible; but upon a nice 
and curious Seperation, others ſtill 
more inward may be diſcover'd, all 
which are ſo many true Leaves, al- 
ready form'd, though not diſplay'd, 
intended for the ſaid Trunk, and 
folded up with it; as afterwards ap- 
pears upon the ſprouting of the Bean. 
In a French Bean the two outer- 
moſt of theſe are very fair and con- 
ſpicuous; and in a great Garden 
Bean, two very ſmall Plumes, fre- 
quently, if not always, ſtand one 
on either ſide the great one juſt now 
deſcrib'd, from which they differ 
in nothing but the ſize. In 
many Seeds, indeed, nothing but 
the Trunk is viſible, without an 
Leaves; notwithſtanding which theſe 
laſt never fail to exert themſelves 
after the Seed has lain ſome Time 
in the Ground. The Seed, thus com- 
pos'd, is inclos'd within two common 
Membrances, the outer thin, and 
the inner thicker; and one Proper, 
which we ſhall call the Cuticle, 
5 Aa — 
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which covers both the outſide and 
inſide ot the Lobes, as alſo the Ra- 
diele and Plume. 

But before we proceed any far- 
ther in the Deſcription of the differ- 
ent Parts of Plants, it will be high- 
ly worth while to take Notice of 
the great Analogy there is betwixt 
Plants and Animals, in as few Words 
as may be. 

Firſt, then, as a Mixture of Male 
and Female is neceſſary in Animals 
towards Generation, ſo it is in Plants, 
as appears, beyond all manner of 
Contradiction, by a great Number 
of Experiments. 
Again, as the firſt perceivable Ef- 
fect of the mixture ot Sexes in Ani— 
mals is the Production of an Egg, 
which is depoſited in the Matrix or 
Womb of the Female Parent; or 
Elſe laid in a Neſt, to be hatch'd by 
the Heat of the Mother's Body, or 
perhaps conceal'd by the Parent in 
{ome proper Place, in order to be 
brought to Perfection by the Heat 
of the Sun; it is juſt the ſame in 


Plants, where the firſt Effect of the 


mixture of Sexes is the Production 
of a Seed, which may very properly 
be call'd the Egg of the Plant, which 
when depoſited in the Earth as a 
proper Matrix or Womb, is in its 
Seaſon, as it were, hatch'd by the 
Heat of the Sun, and becomes a 
Plant of the ſame Species as its Pa- 
rent. 

The Embryo of Animals, whilſt in 
the Egg, is enclos'd in Membranes, 


and is nouriſh'd by a Juice contain'd 


in the Egg, which it receives by 
Mans ot a Navel-ſtring, or ſome- 
thing that performs the Office there- 
of, being firſt collected by a Con- 
geries, or great number of Veſſcls, 
Which is call'd the Placenta, or in 
ſome Animals the Cotelydons. In 
the Secds of Plants, alſo, the Em- 
bryo 1s contain'd in Membranes, 
and the infant Plant is, for ſome 
1 ire, nouriſh'd, by means of Veſſels 
Analogous to the Navel-ſtring, and 
Placenta or Cotelydons, which con- 
vey to the Embryo proper Nourith- 
ment. ' | 
When the Animal is born, or 
hatch'd, the way of its Nouriſhmenr 
is then very difterent from what it 
was in the Egg; for then there 
are a great Number of . ſmall Veſ- 
ſels, call'd by Anatomiits Lacteals, 
which take up from the Inteſtines 
the fineſt Parts of the Aliment, or 
Food which the Animal Eats, and 
convey it to the Blood- veſſels, where 
it circulates, with the reſt of the 
Juices, till it is again diſcharg?d from 
the Animal by Means of Perſpira— 
tion, Urine, or ſome other Evacua- 
tion. Jn Plants, the Fibres of the 
Root perform the Office of the Lac- 
tcals, and convey Nouriſhment. to 
the Plant, which, after having circu- 
lated in its Veſſels, is again thruwn 
off by Perf; iration, Ic. Ard as curi— 
ous Obicrvers have found, that a Man 
in Health perſpires about thirty one 
Ounces in twenty-tour Hours; ſo 
Dr. Hales has demonſtrated by Ex- 
periment, that a Sun-flower pertpircs 
| tWenty- 
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twenty-two Ounces in the ſame 
Time; not that the Sun-flower is 
the only Plant that perſpires, nor a 
a Man the only Animal; but all 


Plants and Animals throw off veſt 


Quantities of their Juices by Perſpi- 
ration, ſume more, and ſome leſs, 
when in Health. 

Is the Air neceſſary to the Support 
of Animals? It is not lets fo to the 
Life of Vegetab.es; for all Plants 
whatever will ſoon wither and die, 
when depriv'd of a free Intercourſe 
with the external Air. 

Are Animals kept alive, nouriſh'd, 
and ſupported by the Circulation of 
the Blood? The Circulation of the 
Sap is equally neceſſary to vegeta- 
bles, which cannot lubſiſt without 
It, | 

And here we cannot ſufficiently 
admire the Wiſdom of the great 
C:taros, in this ſurprizing Harmo- 
ny between Plants and Animals, than 
which we need no other Proof, that 
Gou 4 Goo of Order. And it 
may be no ill Leſſon of Humility to 
us, that as even the very, Worm, 
we tread under our Feet, can ſay to 
Man, who is ſo wonderfully and 
teartully made, J am thy Siſter; fo 
likewiſe the baſeſt and moſt noi- 
ſome Weed is, as well as ourlſclves, 
a Link of that goldea Chain, by 
which the Poets teiga the World to 
be faſten'd to the Throne of Juſ iter. 

The Lobes, as we have already 
obſerv'd, anſwer the fame Purpoles, 
as the Membranes in Animal Fœtu— 
les; tor between theſe, the teice: 


139 
Embryo is warmly and ſafely lodged, 
and by that means, ſecur'd from all 
external Injuries, which it might 
otherwiſe ſuſtain from the Mould, 
the Acceſs of noxious Colds, Oc. 
and this is continued, till the little 
Plant is ſomewhat enur'd to its new 
Element, and its Root tollerably 
fix'd in the Ground; when theſe two 
Lobes become the Folia Seminalia, 
or Sceꝗ-Leaves, whoſe Office it is 
ſtill to protect the tender Plant, till 
the Plume is become ſufficiently 
ſtrong and expanded. 

Nor 1s this the only End they an- 
ſwer; for while they adhere to the 
little Embryo, they not only guard 
and defend it in the above-mention'd 
Manner, but likewiſe prepare and 


purify the cruder Juice the Plant is 


to receive from the Earth, by ſtrain- 
ing it through their own Body, and 
aſſimilating it to their own Nature; 
which Nouriſhment the little Plant 
receives, and draws to itſelf by a 
great Number of ſmall branching 
Veſſels, which it ſends into the Body 


of the Placenta, and which anſwer 


the ſame Purpoſes as tne Tune, Uni- 
bilicales, or Navel-Strings in Ant- 
mals. * 
Moreover, we find that every 
Placenta, or Cotyledon of a Secd 
abounds, for the moſt Part, with a 
Balſam, diſpos'd in proper Cells, 
which is otly and tenacious, and not 
only ſerves to detend the Embryo 
from any extraneous Moiſture, but, 
by its viicidity, to entangle and 
retain that fine, pure, volatile 
e © 
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Spirit, which is the ultimate Produc- 
tion of the Plant, and which, in the 
Courſe of this Work, we have call'd 
the Spiritus Rector, or Ruling Spi- 
rit. This Oil, 'tis true, is never 
obſerv'd to enter into the Veſſels of 
the Embryo, which are too fine to 
admit fo thick a Fluid; but the Spi- 
rit, being quickened by an active 


Power, may probably breath that 


vital Principle into the Juices which 
nouriſh the Embryo, that ftamps 
upon 1t the — which diſtin- 
guiſhes the Family; after which 
every Thing is chang'd into the na- 
ture of that particular Plant. 

But before we diſmiſs the Seed, 
it may not be improper to obſerve, 
that every. Plant, even the leaſt and 
moſt inconſiderable, ariſes from a 
Seed, nor is any produc'd any other 
way; for though the Earth nou- 
riſhes every individual, yet it can- 
net form an organical Body; and 
indeed if it could, it muſt be endow*'d 
with all the Omnipotence of the 
Creator. | 

Having thus taken a View of the 
Seed, we come next to the Root, 
or that Part of a Plant by which it 
adheres to the Earth, and receives 
its Nouriſhment; but before we 
proceed in our Anatomy, it may 
not be amiſs to obſerve, that the 
Roots of Plants, being of various 
Forms, are accordingly diſtinguiſh'd 
by Botaniſts. | 

1. Into the fibroſe Root, which 
conſiſts wholly of ſmall Fibres, 
{ſhooting ſeparately from the Bot- 


1t were, into ſeveral Fingers, as in 
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tom of the Plant; as in moſt Sorts 
of Graſſes, Pinks, Fe. 

2. The tuberoſe Root, which 
conſiſts of one uniform, fleſhy Sub- 
ſtance, and is of a roundiſh Figure; 
as in Turnips, Potatoes, Oc. | 

3. Ihe bulbous Root, which con- 
ſiſts either of ſeveral Coats invelo- 
ping one another; as in the Onion, 
Tulip, Cc. or ot ſeveral Scales ly- 
ing one over another; as in the 
Lily, the Crown Imperial, &c. the 
firtt of which is allo call'd a tuni- 
cated Root, and the laſt a ſquamoſe 
Root. 

4. The teſticulated Root, which 
is a double tuberoſe Root, conſiſt— 
ing of two Knobs, reſembling a 
pair of Teſticles, as in the Orchis, 
Satyrion, or Fool-Stones. | 

5. The handed Root, which is 
likewiſe a tuberoſe Root, divided, as 


the handed Satyrions. 

6. The grumous Root, which is 
compos'd of ſeveral Knobs; as in 
the Anemone, Oc. | 

7. The granulous. Root, which is 
a Kind of grumous Root with very 
{mall Knobs, reſembling ſo many 
Grains of Corn; as in the white 
Saxifrage. 

8. The Tap-Root, which is a tu- 
beroſe Root extended in Length; as 
in Parſnips, Carrots, Cc. 

But notwithſtanding theſe Vari- 
eties, in regard to Matter of Form, 
the eſſential Parts of the Root ſeem 
to be the ſame in all, and are, 


1. The Bark. | 
| 2. The 
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2. The Wood, or lignous Body; 
or, in the more Herbaceous Plants, 
ſomething equivalent to it. 

3. The Medulla, or Pith. | 

The Bark, the Wood, and the 
Pith of the Root, ſeem to be no- 
thing different from thoſe of the 
Trunk and Branches. Its Uſe is to 
receive the nutritious Juices of the 
Earth into its Veſſels, which are 
thence convey*d into the Trunk by 
correſponding Vellels therein; or 
according to the Opinion of ſome, 
the Veſſels of the Trunk are only a 
Continuation of the Veſſels of rhe 
Root. Therefore what we are go- 
ing to obſerve of the Bark, Wood, 
and Pith, is to be underſtood both 
of thoſe of the Trunk and Branches, 
as well as thoſe of the Root. 

The Bark may be divided into 
the outward Skin, or Cuticle; and 
the inner, or cortical Subſtance. 

The outward Skin, or Cuticle, 
ſeems to derive its Origin from the 
inner or cortical Subſtance, and to 
be nothing more than the old Bark 
dry'd and ſhrivel'd up, being ſup- 
planted yearly by a new one, after 
the ſame Manner as a Snake caſts 
her Skin. | 
It is compos'd of little Bladders, 
or Velicles, horizontally plac'd, fo 
as to forma Ring; among which 
are alſo intermix'd, more or leſs, ſe- 
veral parallel, woody Fibres, or 
bap-Vellels. 

The inner Subſtance conſiſts, 1. 
Of ſeveral Enfoldments of woody 
Fibres, interwoven in the Manner 
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of a Net, and wrapping over each 
other like the Coats of an Onion. 
2. Of a great many little Bladders, 
or Veſicles, ſometimes of an oval, 
and ſometimes an angular Figure, 
which fill up the Spots, or Spaces, 
between the ſaid Fibres, and are 
plac'd, as it were, in Lines, hori- 
zontally towards the Wood. And, 
3. of its own peculiar Veſſels, which 
contain the proper and ſpecitick 
Juice of the Plant. 

The woody Fibres are certain tu- 
bular Bodies, hollow for the Recep- 
tion of their proper Fluids, and are 
compos'd of a great many ſmaller, 
concave Fibres, diſpos'd in a qua- 
drangular Figure, and communica- 
ting one with another. Theſe Veſ- 
ſels do not run in right Lines, or 


Parallels, but for the moſt Part are 


oather'd together, as it were in little 
Bundles, which, when extended or 


ſeparated from each other, form a 


Kind of Net, or reticular Coat, 
with which they embrace the Wood. 
Dr. Grew calls them the lympha- 
tick Ducts, from their containing 
an aqueous, limpid, and almoſt in- 
ſipid Fluid. 

The Bladders, or Veſicles, which 
are full of a Liquor they receive 
from the woody Fibres, are, for the 
moſt Part, plac'd horizontally in 
right Lines, which run from the 
Cuticle towards the Wood, and are 
call'd, by Dr. Gre do, the Parenchyma 
of the Bark, as being analogous 
the Parenchyma in the Bowels of 
Animals. Into theſe tranſverſe Ve- 

1 cles, 
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ficles the aſcending Fluid, which 
may be call'd the Chyle of the Tree, 
is depoſited, where having remain'd 
for tome Time, and being intimately 
mix'd with the former Juice, it is 
at length exalted into the nature of 
an Aliment, and from thence diſtri- 
buted to the other Parts of the Plant. 
And as there is great Plenty of this 
Kind of Fluid in theſe little Blad- 
ders, or Velicles, it is no Wonder, 
that the Bark of a Tree ſhould ſup- 
ply the Fire with a ſtronger, and 
more abundant Pabulum than any 
other Part. 

The Contents of the Sap-Veſſels 

are different in differing Plants, as a 
Reſin in the Fir, Milk in Spurge, 
Sc. This Juice, Mr. Ray chuſes to 
call the Quiateſſence of the Plant, 
as containing not only its Smell and 
Taſte, but all its Virtues. 
The Wood conſiſts of the ſame 
Parts, and thoſe connected in the 
ſame Manner as the Bark, viz. 1. 
Of certain hollow, woody Fibres, 
gather'd together as it were 1n little 
Bundles, and interwove in the Man- 
ner of a Net. 2. Of little Bladders, 
which fill up the Spaces between the 
ſaid Fibres. 3. Of the Veſſels con- 
taining the ſpecifick Juice of the 
Plant; and, 4. Of certain Veſſels, 
which we ſhall call Air-Veſlels, and 
which anſwer to the Lungs in Ani- 
mals. * 

The woody Fibres are exactly the 
fame as in the Bark, only there is 
this Difference between them, that, 
upon cutting the Trunk tranſverſly, 
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the Sap will voluntarily flow from 
thoſe in the Bark, but ſeldom. or 
never from theſe. They compoſe 
far the greatelt Part of the Wood, 
and their uſe is for the Strength ang 
Compactneſs of it. Malpigbi wi 
have them communicate one with 
another, like the Branches of the 
Veins of Animals, 

The little Bladders are rank'd in 
Lines between theFibres and Veſſels, 
from the Bark to the Pith ; though 
they do not all extend quite ſo far, 
being ſomerimes interrupted by lit- 
tle Circles, which riſe towards the 
inmoſt Parts of the Wood. In 
Shrubs, and thoſe which have not a 
very thick woody Body, and are 
pretty pithy, theſe Bladders are vi- 
ſibly extended as far as the Pith, 
and reſolve themſelves into it; 
whence it plainly appears, that the 
Bladders in the Bark, and thoſe in the 
Pith are of the ſame nature. They 
are compos'd of oval Bodies, which 
communicate one with another; 
whence they are ſwelPd with the 
Juice of the Plant, in ſome with a 
limpid, in others with a tinQur'd 
Liquor. Each Bladder conliſts of a 
fine tranſparent Membrane; and in 
different Plants they are very diffe- 
rent both in Number, Size, Tex- 
ture, and Extenſion  _ 

The Veſſels containing the proper 
and eſſential Juice of the Plant, are 
diſpos'd in as many Circles as there 
are Coats, or Strata of annual In- 
creaſe from the Pith to the Bark; 
for theſe Strata are the ſame wb 
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the inner Parts of the Bark, which 
every Year apply themſelves to the 
Wood, being tender*d thus compact 
by the Preſſure of the woody Fibres 
which ſurround them on all Sides. 
The Air-Veſſels conſiſt of certain 
ſpiral Lines, each of which 1: com- 
pos'd of a great many ſquamous, pa- 
rallel Fibres, and of a great number 
of ſmaller Fibres; which run a crols 
cheſe, and cover them in the manner 
of a Coat. 
Theſe Air-Pipes contain, as it 
were, certain pulmonary Veſſels, 


and, where they communicate one 


with another, are ſometimes of an 
Oval form, and always clos'd at 
the other End, ſo that they bear no 
ſmall reſemblance to the Veſſels in 
the Lungs of Inſects. And Nature 
ſeems to have given both to Plants 
and Inſects, inſtead ot Lungs, theſe 
ſpiral Veſſels thus compo d of hol- 
low ſquamous Fibres, for the better 
bearing the ſudden Preſſure and Di- 
latation of the Air, in thoſe violenc 
Flexures which Trees are liable to, 
and the elaſtic Motion of the in- 
cluded Air. 

They are moſtly ſupported, ſur- 
rounded on all ſides, and ſometimes 


ſtraiten'd by the woody Fibres; . 


whence, on cutting the Wood a croſs, 
their Orifices frequently appear oval, 
or round, and ſometimes angular. 
They run up almoſt in right Lines 
from the Root to the Trunk, 
whence they are diſpers'd thro' the 
Branches, and growing cury'd in 
the Leaves, - are interwoven in 


143 
the manner of a Net. Theſe Veſ- 
ſels, except the Sap-Veſſels of the 
Bark, are by far the largeſt of all, 
and occur in great Plenty thro' the 
whole Subſtance of the Wood, but 
none have ever been obſerv'd in the 
Bark. | 
The Pith, which was formerly 
look'd upon as analogous to . the 
Heart and Brain in Animals, con- 
litts 6f a great number of little Glo- 
bules rank'd length ways. Theſe 
Globules, which are ſo many little + 
Bladders or membranous Velicles, 
in moſt Plants are of a round, and 
in ſome of an angular or cubical Fi- 
gure, conſiſting of five or eight Sides, 
Now the Pich, though it has a 
different name from the -pungy Sub- 
ſtance of the Wood and Bark, yet 
is of the ſame Nature and Subſtance, 
as appears not only from its Tex- 
ture but Continuity; for the little 
Bladders which form that ſpungy 
Subſtance, run quite from the Bark 
thro? the woody Fibres, and end in 
the Pith ; whence it is plain they par- 
take of the ſame Nature; and 1n- 
deed they differ in nothing but Size, 
the Veſicles of the Pith being very 
large, thoſe of the Bark leſs, and 
thoſe of the Wood the ſmalleſt of 
all. The Quantity of Pith is like- 
wiſe different in various Plants; and 
is in general more in Shrubs and 
the Herbaceous Kinds, in propor- 
tion to their ſize, than in Trees. 
It may be diſtinguiſh'd into its Veſ- 
ſels and Bladders ; the firſt of which 
are plac'd at the Extremities of the 


Pith, 


ith, which they circle round and 
embrace. Theſe Vellels contain the 
proper and eſſential Juice of chePlant 
The Bladders ot the Pith are like- 
wiſe of diflerent Magaitudes in dit- 
ferent Plants, at lealt an hundred 
Times larger in ſome than in o- 
thers, as in the common Thiſtle, 
tor Example, than in the Oak. And 
it mult alto be obterv'd, that the ſize 
of thete Bladders bears no propor- 
tion to the Quantity of Pith, for in 
the Pith of the Elder-Tree, which 
is more in Quantity than that of the 
Berberry-1'ree, the Bladders which 
eompoſe it are as ſmall again as thoſe 
of 'the latter. | 
The Piech is only Succnlent or Sap- 
py the firſt Year, its Bladders after 
that growing dry, lax, and ſoft; and 
this Sap it probably receives from 
the reticular Veſſels which ſurround it. 
The Texture of the Branch is 
exactly the ſame with that of the 
Trunk. 
But here we muſt not forget two 
very material Parts remark'd by the 
curious obſervers of Nature; and 
theſe are the Knots, and the Buds. 
The Knots are thoſe Parts of a 
Plant in which the Buds are lodged, 
and from whence it {hoots out its 
Branches. They not only ſerve as 
Abutments for the dilating Sap, to 


exert its Force upon, but allo to 


prevent the rarified Sap's too free 
Retreat from the Pith. 

The Buds, to uſe Mr. Bradley's 
Words, have their firſt Riſe in the 
Pith; they are there fram'd, and 
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as they become fit for Action, by 
being furniſh'd with every neceſſary 
Part for Vegetation, they are forc'd 
along certain Chanels, till they 
meet the Air at the tender Bark, 
through which they make their way, 
and would drop to the Ground, 
were they not reſtrain'd by a num- 
ber of Sap-Veſſels, which ſerve as 
ſo many Roots, to nouriſh them 
from the Body of the Tree. Theſe 
Buds are, in every Reſpect, as per- 
fect as the Seed, or rather more ſo; 
for a Bud contains a whole Plant 
roll'd up in itſelf, and has, for the 
moit Part, its Juices ſo well digeſted, 
as to come ſooner to bear Fruit, 
than the Plant wrap'd up in the 
Seed. 

The Difference between a Bud 
and a Seed is, that a Seed con- 
ſiſts of Lobes and Ear-Leaves, which 
include the young Plant and ſerve 
to give it the firſt Stamp; by teach- 
ing it what kind of Juices it ought 
to draw from the Earth for its Nou- 
riſhment. But a Bud has no occa- 
ſion for ſuch Ear-Leaves, becauſe it 
takes Root immediately in the Body 
of the Tree, where the Juices are 
already fit for it. 

Buds likewiſe differ from Seeds, 
inaſmuch as jthey are always con- 
ſtant to the Mother-Tree, and ex- 
act Repreſentatives of the Plant 
that produc'd them; whereas Seeds 


multiply their own Species with va- 
riety of Complexions, all the Plants 
produc'd by them being ſome way 
diſſerent from one another, either 


by 


\the Leaves. 
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by ſome little Variation in the Co- 
lour of the Flower, the Taſte, or 
Time of ripening of their Fruit, the 
Flower or Figure of it, or ſome 
Difference in the Shape or Colour of 
And Nature, in this 
Reſpe&, ſeems to obſerve the ſame 
Conduct as amongſt Animals, where 
no two Faces are exactly alike; and 
where no Offspring perfectly reſem- 
bles either Mother or Sire. 

This conſtant Likeneſs, therefore, 
of the Plant proceeding from the 
Bud to the Mother-Tree, ſeems as 
if delign'd on purpoſe to ſupport the 
Reputation of the Mother-Plant ; 
and in ſome meaſure to make amends 
to Plants for their Deficiency in the 
Want of local Motion, ſince by the 
Bud any particular Fruit, or Tree 
of Merit, may come to be natura- 
liz'd in any Part of the World. 

But it muſt be obſerv'd, that the 
Buds are of ſeveral Sorts, v:z. either 
Leaf-Buds, or Bloſſom-Buds. The 
Difference between them may be 
known in moſt Sorts of Fruit-Trees, 
before they open, by obſerving, that 
the Leat-Buds are long, thin, and 
pointed; but the Bloſſom- Buds 


ſhort and turgid. The Juices alſo 


in the firſt, are more fluent and 
aqueous; and in the latter, more 
digeſted and gummy. But both 
theſe Sorts of Buds proceed from 
the Pith of the young Wood,. and 


are diſpos'd for different Offices, as 


the Plant or Branches that produce 


them are more or leſs vigorous. 


The moſt vigorous bring Leat- 
Numa, XIX. 
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Buds, and thoſe that are ſmaller, 
and ſeem to be leſs nourifh'd, pro- 
duce Bloſſom- Buds. 

They are ſpread into Branches, 
when the Temper of the Air is ſuch, 
as to render the Sap or Juices of the 
Plant of ſuch a Fluidity as to cir- 
eulate through the Veſſels without 
Interruption; when the Sap, being 
ſufficiently fluid, fills the Buds, and 
they, by Degrees, are open'd 
into Shoots and Branches, every 
one of which is properly a Tree 
growing upon another 'Tree; which 
makes it practicable to cut off Bran- 
ches from any Tree, where we 
pleaſe, without deſtroy ing the Tree; 
whereas, if a Tree was one entire 
Body, as the Bedy of an Animal, 
the cutting off the Branch would 
endanger the whole. | 

But the Buds are not confin'd to 
the Parts above Ground only, be- 
ing fram'd in the Pith of the Root, 
as well as in that of any other Part; 
and here it is worthy our Notice, 
that thoſe which are form'd in the 
Root, are impreſt with the Form of 
the Root when put in Action; and 
ſo thoſe Buds which are form'd in 
the Branches are alſo model'd for 
Branches, when they begin to act, 
but in their Principles they are both 
the ſame. For if we expoſe the 
Roots of a Tree to the Air, after 
allowing them a little Time to be ac- 
quainted with the Element, they will 


put out Buds in ſuch ſort, as to pro- 


duce Leaves: And if we lay down a 
Branch of a Tree in the Earth, after 
U it 
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it has had Time to reconcile itſelf to 
that Station, thoſe Buds form'd in 
the Pith, when they begin to move, 
inſtead of Leaves, or Flowers, or 
Fruit, which they would have pro- 
duc'd, if rais'd in the Air, will now 
bring forth Roots, and from them 
others. 

And hence it is likewiſe obſerva- 
ble, that as Pith of Conſequence is 
only found in the younger Shoots, 
fo if we would increaſe a Tree b 
Layers, thoſe Layers muſt be of the 
young Shoots, where this Pith is 
perfect ; otherwife they will want 
theſe Seeds or Buds, ſo neceſſary to 
the Production of the Root. | 

The Leaf conſiſts of the ſame 
Parts as the Trunk and Branches, 
vis. woody Fibres, or Lympha- 
ducts; Veſlels containing the ſpeci- 
fick Juice of the Plant; Air-Veſſels; 
a Parenchyma, or Ranks of little 
Bladders which fill up the Spaces 
between the reticular Fibres; and a 
Cuticle; all which are ſubſtantially 
the ſame with thoſe of the Branches. 


For the Cuticle of the Leaf, for 


Example, 1s no more than the Am- 
plification of that of the Branch; 
as the Fibres or Nerves diſperſed 
through the Leaf, are only the 
Ramifications of the Wood of the 
Branch, or lignous Body. So like- 
wiſe the Parenchyma of the Leat, 
which lies betwixt the Nerves, and 
fs all up, is nothing elſe but the 
Continuations of the cortical Body, 
or the inner Part of the Bark trom 
the Branch into itſelf, as in moſt 


Plants, with a fat Leaf, may eaſily 
be diſcern'd. For it muſt be ob- 
ſerv'd, that the Stalk of the Leaf, 
which is compos'd of all theſe, 
where it enters the Leaf, divides it 
ſelf, like another Trunk, into a great 
Number of Branches, and theſe 
again are ſubdivided into a great 
many leffer Branches, or Twigs, 
which mutually croſſing gach other 
compoſe a Kind of Net - Work, 


y which is very viſible in the Leaves 


of ſome Plants, particularly on the 
Backfide of thoſe of Sage, Oc. 

That theſe Fibres are likewiſe ac- 
company?d by the Veſſels contain- 
ing the ſpecific Juice of the Plant, 
is evident from the different Colour 
of their Contents, which diſcovers 
itſelf upon Diſſection of the Leaves, 
as a Milk in thoſe of Spurge, and 
Succory, and in thoſe of Celandine 
a yellowiſh Liquid. And tho! this is 
not ſo apparent in the Leaves of ma- 
ny Plants, where theſe Veſſels are 
only full of a limpid, aqueous Fluid, 
yet the aforeſaid Inſtances are ſuf- 
ficient to convince us that they are 
preſent in all. 

The Spaces between theſe Veſ- 
ſels and Fibres, being fill'd up by 
the above-mention'd little Bladders, 
form the Parenchyma or fleſhy Part 
of the Leaf; and theſe Bladders, 
according to the Nature of the Sap 
they contain, and the cloſeneſs or 
Laxity of their Pores, are of diffe- 
rent Figures upon the Surtace of the 
Leaf, as in ſome angular, in others 
quite irregular, Oc. 

Between 
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Between theſe Bladders and the 
reticular Fibres, Malpigbi obſerves, 
that there are ſeveral little Cells or 
Pores diſpers'd, which ſerve for the 
Diſcharge of ſome Fluid, or the 
Exhalat ion of ſome Vapour. 

The whole is cover'd with a fine 
Cuticle, or Epidermis, which par- 
takes of the Colour of its Contents. 

Dr. Grew divides the Flowers of 
Plants into the Empalement, Folia- 
tion, and Attire. | 

The Empalement is the outmoſt 
Part of a Flower, which covers it 
before it is blown, and forms a Kind 
of Support tor it afterwards. This 
is call'd by ſome the Perianthium, 
as ſurrounding the Flower; and by 
others improperly the Calix, or Cup; 
for the Calix is properly the Hollow 
Cup form'd by the Perianthium, or 


Empalement, out of which the other 


Parts of the Flower grow. There 
are ſome Flowers whoſe Petals, or 
Flower - Leaves, have a firm and 
ſtrong Baſis, ſufficient to ſupport 
themſelves, and therefore ſtand in 
Need of no Empalement, or Peri- 
anthium; and accordingly, Nature 
has given them none, as may be ſeen 
in the Tulip, Oc. theſe, however, 
have a Calix, or Cup. 

By the Foliation, Dr. Grew 
means the Aſſemblage of the Peta- 
la, or thoſe finely-colour'd Flower- 
Leaves, which conſtitute the Beau- 
ty of the Flower. Theſe Petala, 
or Flower-Leaves, grow generally 
immediately within the Perian- 


thium, or Empatement, from rhe 
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Edges of the Calix, or Cup; and 
encloſe the Attire, or Male and Fe- 
male Parts of the Flower. Some 
Flowers conſiſt of one Petal, or 
Flower-Leaf, and are of different 
Shapes in different Plants; as that 
of a Bell, a Funnel, c. and ſome- 
times of two, three, four, five Pe- 
tals; and ſometimes of a great 
Number, as in the Marygold, Sun- 
Flower, Je. 

There is a large Claſs of Plants 
Which have no Petals at all, and 
therefore are call'd apetalous, as 
Hops, Mercury, Nettles, Docks, 
Sc. Theſe are alſo calPd ſtamineous 
Flowers, from their great Number 
of Stamina, or Chives; and of theſe 
Mr. Ray makes his fifth Genus of 
Plants. 

Theſe Petals are deſign'd by Na- 
ture for the Safeguard of the Parts 
of Generation in the Flower; and 
hence we fee them expand them- 
ſelves at the Riſing of the Sun, to 
receive the Heat; and cloſe up, 
ſome more, others leſs, at the Ap- 
proach of Rain or Night. Nor is 
this their only Office, they alſo draw 
and convey Nouriſhment to the 
Embryo Fruits, and Seeds; for as 
ſoon as the Piſtil is form'd into a 
ſmall Fruit, now impregnated with 
its minute ſeminal Tree, furniſh'd 
with its Secondines, or Membranes, 
the Bloſſom falls off, leaving this 
new - form'd Egg, or firſt-ſet Fruit, 
to imbibe Nousiſhment for itſelf, 
and the Fœtus with which it is im- 
pregnated : Which Nouri y ment is 
brought 
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brought within the Reach and Pow- 
er of its Suction by the adjoining 
Leaves. i 

We now come to the generative 
Parts of Plants, calPd by Dr. Grew 
the Attire, Theſe conſiſt of the 
Male-Parts, call'd the Stamina, or 
Chives, and Apices; and the Fe- 
male- Parts, call'd the Piſtillum or 
Stylus. 

The Stamina, are thoſe fine 
Threads, which grow up within the 
Foliation, ſurrounding the Piſtil, as 
may be ſeen in Tulips, Lillies, E9c. 

On the Tops of theſe Stamina, 
or Chives, are plac'd the Apices, 
or little Knobs, which may properly 
be calPd «the Teſticles of Flowers; 
becauſe they contain the Farina fæ- 
cundans, or Seed neceſſary for the 
Impregnation of the Piſtillum, which 
may be calld the Womb of the 
Plant. 

In ſome Flowers theſe Stamina 
are exceedingly ſhort; and 1n others, 


there are none at all; but in thoſe 


the Apices, with the Farina fecun- 
dans, or impregnating Duſt, are fix'd 
immediately to the Capſula, or Pod, 
which contains the Seed. 

In other Flowers, as the Thiltle, 
and Lettuce, c. ſeveral of theſe 
Stamina, uniting together, form a 
little Kind of Tube, or Pipe, which 
encloſes the Apices, furniſh'd with 
their impregnating Duſt. 

The Farina facundans, or impreg- 
nating Dutt, is torm'd in the Apices, 
which, when ripe, burſt; and rhen 
the Fai 1, falls upon the Head of 


the Piſtil, or Female-Part of the 
Flower, and is thence convey'd to 
the Matrix, or Womb, in order te 
impregnate the Seed. 

This Farina fecundans is what is 
gather'd by the Bees, in order to 
make their Wax. * 

The Piſtil is the female Part of 
the Plant. It grows upright from 
the very middle of the Cavity, 
form'd by the Flower- Leaves, which 
is call'd the Calix; and, when ripe, 
ſorms the Pod that contains the 
Seed, or becomes the Fruit. Some- 
times the Piſtil is enlarg'd at both 
Ends in the Shape of a Peſtil, whence 
it derives its Name; ſometimes it is, 
as it were, only a Sort of Thread; 
in ſome Plants it terminates in ſeve- 
ral Branches, or Horns, which have 
their Riſe from as many Pods con- 
taining Seeds; ſometimes it is round, 
ſometimes ſquare, triangular, or 
oval. 

The Piſtil in ſome Flowers, is 
cover'd at the Top with very fine 
Hairs, which make it like Velvet. 
In others it is furniſh'd with a Sort 
of Plume, and others are cover'd 
with Viſicles, or ſmall Bladders, full 
ol a glutinous Juice. But all Piſtils, 
of whatever Shape they are, have 
little Openings at the Top, which 
receive the Farina. fecundans, and 


have alſo little Channels within, 
which convey the ſame Farina fæ- 
candans tc the Seed, in order to its 

Impregnation. 
Some Authors make no Diſtinc- 
tion between the Piſtil and * 
ut 
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but Malpighi, and after him Brad- 
ley, ſeems to call it a Piſtil when it 
contains the Seed within it; and 
names that Part the Sfylus, which, 
in ſome Flowers, dries, and falls off 
after the Impregnation of the Seed. 

Many and very different are the 
Opinions of Authors in regard to 
the Generation of Plants: Without 
entering into their Diſputes, we ſhall 
give that Account of it which ſeems 
to us moſt probable; after having 
obſerv'd that moſt Plants are Her- 
mophradires, among which ſome, 
and that the greateſt Part of them, 
contain both the Male and Female 
Parts of Generation in the ſame 
Flower. Others, the Melon, for 
Example, bear Flowers upon the 
ſame Stem of different Sexes, the 
Female which produce Fruit, and 
the Male which producenone. There 
are alſo ſome entire Plants which 
bear Flowers without Fruit; whilſt 
others, of the ſame Species and 
Name, bear Fruit without Flowers; 
and they are hence diſtinguiſh'd in- 
to Male and Female Plants. Of this 
laſt kind are the Palm-Tree, Poplar, 
Hops, Hemp, Oc. The Male are 
thoſe which produce the Flower, 
and the Female thoſe which produce 
the Seed. 

Now 'tis highly probable, that 
the Embryo of the young Plant, or 
that Part which we have before de- 


{crib*d as lying in the middle of the 


Seed, and which we have diſtin- 
guilh'd into the Radicle and Plume, 
is form'd by the Farina fæcunda us, 
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which falling down the Piſtil into 
the Uterus, or Womb of the Plant, 
meets there with a proper Recep- 
tacle, where it fixes; and that the 
Lobes of the Seed, above deſcrib'd, 
which perform the ſame Office as 
the Membranes, Placenta, Cotyle- 
dons, or Afterbirth, do to the young 
of Animals, are furniſh'd by the 
Female Part of the Plant. 

Now, when the Male and Female 
Parts of the Flower are pretty near 
to each other, it is not difficult to 
conceive, how the Farina facux- 
dans, or, as It may be call'd, the 
Male Sperm is convey'd to the Piſ- 
til, or Womb. But when the Male 
and Femile Flowers are at a Diſtance 
from each other upon the ſame 
Stem; but more particularly when 
they grow upon different Plants of 
the ſame Species, it is not ſo eaſy to 
comprehend how the impregnating 
Dutt of the Male Plant is convey'd 


to the Female Plant, eſpecially 


when they are at a great Diſtance 
from each other. 

We have a Stery in Jovianus Pon- 
tanus, Which will give the Reader 
an Idea of the vaſt Diſtances to 
which this impregnating Duſt may 
be carried. He tells us, that there 
was a Female Palm - Tree which 
grew in the Wood of Otranto, and 
a Male Palm - Tree at Brindiſi, fifteen 
Leagues from the Female; that the 
Female was barren tor ſeveral Years, 
and bore no Fruit at all, till at laſt 
growing above the other Trees of 
the Wood, it began to be fruitful, 
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and bore great Quantities; though 
there was no other Male balm- Tree 
-nearer than that at Brindisi. | 

Moſt Authors that havg treated 
of the Generation of Plants have 
quoted this Hiſtory ; and, I thiak, 
generally agree, that the Male Duſt 
muſt be brought trom the Tree at 
Brindifi, to the Female at Otranto 
by the Wind; and therefore con- 
clude, that the Wind 1s the Agent 
which carries the Duſt from the 
Male Plant to the Female. This 
would be very probable, provided 
theſe Palm-Trees grew betwixt the 
Tropicks, where the Wind, for at 
leaſt three Parts of the Year, blows 
from the Eaſt, and the Situation of 
the Male-Tree had been -towards 
the Eaſt of the Female ; but it the 
Female had been plac'd Eaſt of the 
Male, it would have prov'd a very 
unfortunate Poſition for the Female, 
which muſt therefore have certainly 
been barren. 

For my own Part, Idon't think it 
probable that the Supreme Being, 
who always orders all the Opera- 
tions of Nature to be perform'd in 

the beſt Manner, {ſhould leave a 
Thing of ſo much Conſequence, as 
that of the Generation of Plants, to 
be conducted by ſo uncertain an 
Agent as the Wind; which would 
undoubtedly leave a great Number 
of Plants barren, if ic did not hap- 
pen to blow from a right Point, 
juſt at the Time that the Duſt of the 
Male, being arriv'd at Maturity, 
was ready to be carried to the Fe- 
male Plant. 
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I am therefore of Opinion, that 
there is ſome Power in Nature, 
which has not yet been duly conſi- 
der'd by the Learned, capable of 
affording fo ſure a Conveyance to 
the Male Duſt, that it can never 


fail impregnat ing the Female. 


There is a Fower in Nature, to 
Which Philoſophers have given the 
Name of Electricity, becauſe firſt 
obſerv'd in Amber, calld in Latin 
Electrum. I his is an attractive, or 
magnetic Force which the aforeſaid 
Amber, Glaſs, and many other Bo- 
dies exert, when rubb'd till they are 
warm, and by which they draw to 
themſelves Any light Body that is 
near them, and ſometimes repel the 
ſaid Bodies from them. Mr. Gray 
of our own Royal Society, and 
Monſieur d Fay of the French Aca- 
demy of Sciences have, by their inde- 
fatigable Reſearches,diſcover'd many 
amaſing Properties of electrical Bo- 
dies, too long to enumerate 1': this 
Place. But it is very much to our 
preſent Purpoſe, to obſerve, that 
Bees-Wax is endu'd with this attrac- 
tive Power, at leaſt, as much as 
any other Body whatever, and that 
without any rubbing at all; and 
this electrical or attractive Force 
Bees-Wax retains longer than any 
other Body. | 

Now, if we conſider that Bees- 
Wax is little more than a Maſs of 
the Farina fecundans, or impreg- 
nating Duſt of Flowers, collected 
by the Bees, it ſeems very likely, 
that every Particle of this ws -n 
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du'd with a certain electrical, or at- 
tractive Force, before it was gather'd 
from the Flower; and if ſo, why 
may we not preſume, that the Piſ- 
til or Womb of the Plant, and the 
Farina fecundans, or impregnating 
Dult, ſtrongly attract each other? 
and as fome Bodies are known to 
exert an attractive Force to a prodi- 
gious Diſtance, we may ralily con- 
ceive, that it is poſſible for che Fa- 
rina fecundans of a Male Palm to 
ſail, even againſt the Wind, from 
Brindiſi to Oirauto, though fitteen 
Leagues aſunder, when the Female 
Palm was grown high enough to 
receive the Farina, which before 
that would be intercepted in its Paſ- 
ſage by the other Trees of the For- 
reſt. | 

There are ſome Circumſtances re- 
lating to electricity, which ſeem to 
confirm, that what we have hinted 
at. is, at leaſt, one of its principal 
uſes. One is, that this electrical 
Virtue of Bodies is much diminiſh'd 


151 
by a moiſt Air. Another is, that it 
does not exert itſelf ſo vigorouſly 
during the Heat of the Day. - 
Curious Obſervers of Nature will 
diſcover, upon Examination, that 
the Generation of Plants is princi- 
pally carried on in the moſt tempe- 
rate Part of the Day, and when the 
Sun has bcen riſen long enough to 
dry, in ſome meaſure, the Air, and 
elevate the Vapours to ſome Diſ- 
tance {rom the Surface of the Earth. 
Ar this time the Mulberry, and ma- 
ny other Trees, during tie Seaſon 
of their generating; muy be ſeen 
ſurrounded, as it were, with a Cloud 
of. Duſt; and this Appearance is not 
obſervable at any other Seaſon of 
the Year but that in which they ge- 
nerate, nor any other Time of the 
Day bur early in the Morning. 
Having now diſpatch'd the Struc- 
ture of Plants, and their Genera- 
tion, we {hall next proceed to their 
Vegetation or Growth. 
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Of the Vegetation or Growth of Plants. 


F the Reader will be ſo good as 
to remember, what has been 
ſaid in regard to the Inſtruments of 
Vegetation, vis. Salts of all Kinds, 
Oils, Air, Water, Fire, and Earth, 


Se. and the Anatomy of Plants, he 
will very readily underſtand what we 
are going to fay in regard to Vege- 
tation; not that I bclieve Nature 
has yet unfolded all her Charms, and 

expos'd 
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expos'd herſelf naked to her Admi- 
rers. She is like an artful Miſtreſs, 
who always keeps ſome hidden 
Beauties in reſerve, as an Incitement 
to the Liligence of ber Lover; and 
theſe, perhaps, ſhe may ſometime 
be prevail'd on to diſcover by future 
Sollicitations. However, we know 
enough to make us in love with her, 
though we are acquainted with but 
halt her Graces, 

As the Reader is, by this Time, 
become almoſt a Chymiſt, in order 
to ſet the Affair of Vegetation in 
one View, let us conſider it as a chy- 
mical Operation, or Proceſs, the 
End of which is the Production of 
a Plant; let us look upon Nature 
as the grand Operator; and the 
Husbandman as a Servant, or Aſ- 
ſiſtant. 

The firſt Thing, then, that is 
done is to manure the Land, or, in 
other Words, to furniſh it with an 
Alcaline Salt. Here we muſt ſup- 
poſe that the Earth ro be manur'd 
was before depriv'd of all its Salts, 
by bearing too frequent Crops, 
otherwiſe this Part of the Opera- 
tion would be unneceſſary; Nature 
unaſſiſted being abundantly ſuffi- 
cient to ſupply the Ground with a 
due Quantity of Salts, Oc. but 
when theſe are taken away, Nature 
unaided 1s a long Time in providing 
more. 

Theſe Salts, while they retain 
their alcaline Nature, according to 
their known Property obſerv'd be- 
fore, divide the Farth into ſmall 


The National FARMER; 


Particles, and render it light, and 
diſpos'd to crumble and fall in Pieces, 
like Lime when Water is pour'd 
upon it; and thereby promote its 
Fertility. It is for this very Reaſon 
that frequent Ploughing, or Dig- 
ging, fertilizes the Ground, and is 
what People mean when they talk of 
making it mellow. | 

When this is done, the grand Ope- 
rator furniſhes theſe Alcaline Salts 
with a Fluid to diſſolve them; that 
is, they attract ſtrongly the Va- 
pours and Dews floating in the Air, 
which have already been render'd 
ſomewhat oily by the Oils. of Ani- 
mals and Vegetables, which, as we 
obſerved betore, perpetually float in 
the Atmoſphere. By. theſe oily 
Dews, they are diſſolv'd into a Kind 
of Oil per Deliquium, and ſink into 
the Boſom ot the Earth, which may 
be eſteem'd as the Veſſel in which 
this Operation, or Procels, of Vege- 
tarion 1s perform'd; and here again 
they meet with an' Oil, which all 
Earths contain more or leſs, 

The Reader will pleaſe to recol- 
lect, that it has been obſerv'd under 
the Article of Alcaline Salts, that if 
theſe Salts are mix'd with any Acid, 
eſpecially when in a fluid State, an 
Efcrveſcence is rais*d, with Ebulli- 
tion, aud a violent inteſtine Motion. 
He mult alſo remember, that they 
attract the acid of che Air ſo ſtrongly 
as, in Time, to be impregnated there- 
with, and to become entirely neu- 
tral. Ir is then ealy to underſtand, 
that whilſt theſe Salts lie in the Bo- 
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ſom of the Earth, diſſolv'd into what 


the Chymiſts call an Oil per Deli- 
quium, or in other Words a Lix:- 
vium or Lye, as they gradually at- 
tract the Acid of the Air, a gentle 
Efterveſcence, or Ebullition, muſt be 
cauſed, Wich mult divide and reak 
thoſe Parts of the Soil, which betore 
_ cohered ſtrongly together, and ren- 
der the Earth yet more light and 
mellow. 

Now let us call to mind what was 


obſerv'd under the fame Aruc]: of 


Alcaline Sa'ts, viz. that when theſe 
are boil'd with an Oil, they inti— 
mately unite with it, and form a 
penetratring deterging Subſtance , 
which is diſſolvable in Water, and 
is of a nature very different, both 
from the component alcaline Silt 
and Oil; and this is commoaly call'd 
Soap. 

When therefore theſe alcaline 
Salrs are committed to the Earth, 
and diſſolved into a Kind of Lye, 
meeting there with an Oil, theſe 


Salts and this Oil are digeſted by 


the Heat of the Sun, united together, 
and converted into a Soap much 
more perfect than the artificial Sort 
we make uſe of; tor this laſt always 
retains ſome of the acridneſs of its 
Parent Salt, which renders it unfit 
tor the Purpoſes of Vegetation till 
neutraliz'd; whereas that form'd in 
the Soil is reader'd entirely neutral 
as it is made, the Salts attracting 
and imbibing the acid of the Air, 
at the lame Time that they are mix- 


ing with the Oils of the Earth in 
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order to be transform'd into a Soap. 

As all Vegetables whatever cbn- 
tain a large Quantity of Earth, it 
ſeems at firſt View a. good deal dit- 
ficult to explain how it ſhould be 
able to get there ; becauſe the Pores 
of the Roots are too ſmall to admit 
of Earth undiſſolv'd, and perhaps 
even of Water; or if they would ad- 
mit Water, we find that utterly in- 
capable of diſſolving Earth. How 
theretore Earth eomes to be diſ- 
{olv'd, and render'd capable of en- 
tet ing through the fine Pores of the 
Reds, we are now going to explain. 

The Solution of a Body is no— 
thing more than dividing it into 
Particles ſmall enough to ſwim in 
the Menſtruum or ſolvent Liquor 
without being vilible. Thus when 
Salts of any Kind are diſſolv'd in 
Water their Particles are ſo divided 
by the Menſtruum Water as to be- 
come inviſible whilſt they float in it. 
Now the dividing the Earth into 
ſmall Particles, in the Manner juſt 
above-mention'd, is one Step to- 
wards a Solution. 

Let us now confider the ſapona- 
ceous neutral Juice form'd in the 
Earth by an alcaline Salt, an Oil, 
and the acid of the Air, as a ſapona- 
ceous or ſoapy Menſtruum, or ſol- 
vent, and ſee how it is capable of 
acting upon Earth; and in order to 


make this the more plain, we-{hall 


give a very obvious Example which 
falls under the Obſer vation of every 


Body. 


X | When 
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When Cloaths or/Linnen, or any 


Thing elſe upon the Face of the 
Earth are dirty, that is, have Con- 


cretions of Earth ſticking to them, 


we find the moſt eftectual Way to 
make them clean, is to waſh them 
in Water wherein Soap has been 
diſſolv'd. Here then Soap pene- 
trates the Pores of the Earth, di- 
vides it into exceeding fine Particles, 
and in ſome meaſure diſſolves it. A 
ſaponaceous Fluid, therefore, bids 
the faireſt of any Thing we are ac- 
quainted with, to be the Menſtru- 


um or ſolvent of Earth, and it is 


probable that the ſaponaceous Fluid 
which is made in the Boſom of the 
Earth by a long Digeſtion, is more 


penetrating than any artificial Soap, 


and conſequently more capable of 
diſſolving Earth. 

We ſhall be ſtill farther confirm'd 
in this Opinion, if we conſider this 
Juice of the Earth as a neutral men- 
ſtruum or ſolvent; for it appears by 
a great Number of chymical Expe- 
riments, that neutral Menſtruums 
will diſſolve many Bodies or Sub- 
ſtances, eſpecially thoſe that are of 
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an Earthy Nature, which no other 
Menſtruums or Solvents will touch. 

From what has been ſaid it ap- 
pears very plain, that when the 
Earth has for a conſiderable Time, 
been, as it were, digeſted by the 
Heat of the Sun, in a ſaponaceous, 
neutral Liquor, the Rains falling in 
great Quantities dilute this ſapona- 
ceous Liquor more, extract a Kind 
of Tincture from the Earth, that 
is, difſolve a Quantity thereof ſut- 
ficient for the Purpoſes of Vegeta- 
tion, which entering in at the Pores 
of the Root, 1s carried into the Stem 
of the Plant, and by this means 1s 
brought about what could not be 
eſſected by Water alone, viz. a So- 
lution of Earth. 

The Ancients, who were fond of 
concealing all their Knowledge un- 
der Allegories, ſeem however to 
give ſome Hints of the Earth being 
impregnated by the Air. Thus 
Homer tells us that when Jupiter, 
that is the Air, lay with Jazo, mean- 
ing the Earth, on the Top of Gar- 


garus, the Flowers ſprung up under 


them to make them a Bed. 


Sax . Fm | | 
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H. L. 14, 346, Ee. 


Gazing he ſpoke, ard kindling at the View, 

His eager Arms around the Goddeſs threw. 

Glad Earth perceives, and from her Boſom pours 
Unbidden Herbs, and voluntary Flow'ss . 

Thick new. born Vi'lets a ſoft Carpet ſpread, 
And cluſt ring Lotos fwell'd the riſing Bed, 


— 
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And ſudden Hyacinths the Turf beſtrow, 

And flamy Crocus made the Mountains glow. 
There golden Clouds conceal the Heav'nly Pair, 
Steep'd in ſoft Joys, and circumfus'd with Air; 


Celeſt ial Deus deſcending o'er the Ground, 
Perfume the Mount, and breathe Ambroſia round. 


Por. 


Virgil in ſome meaſure explains this Paſſage in Homer, ſpeaking of the 


Spring. 


Tum Pater omni potens fecundis Imbribus Ather 


Conjug is in Gremium late deſcendit, & omnes 
Magnus alit, magno commiæxtas Corpore, Fetus. 


Georg. L. 2. v. 325, Ce. 


For then Almighty Jove deſcends, and pours 

Into his buxom Bride his fruitful Showers. 

And mixing his large Limbs with hers, he feeds N 
Her Births with kindly Juice, and foſters teeming Seeds. 


Both theſe great Poets ſeem equal- 
ly ſenſible that the Earth owes its Fe- 
cundity to the Air; but I don't know 
that either they, or any more mo- 
dern Authors, have explain'd the 
Manner how this Impregnation is 
brought about. 

I am very ſenſible that Mr. Pope 
in his Notes upon Homer, has given 
a very difterent Turn to both theſe 
Paſſages, and would have the Poets 
mean, that ſome Kind of Conjunc- 
tion betwixt the Æther and the Air 
is neceſſary for. Vegetation; but 
What the Æther has to do with fe- 
cundi Imbres I don't apprehend. 

We have before obſerv'd a great 
Analogy betwixt Animals-and Vege- 
tables. It will very much illuſtrate 
the Doctrine already laid down, in 
regard to the Preparation of the Food 
of Vegetables, that is, the Juices 
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which enter their Roots for their 
Nouriſhmeat, to explain the Ways 
which Nature takes to prepare the 
Food of Animals in their reſpective 
Stomachs. 
There has for many Ages been 
great Diſputes amongſt Authors, 
who have wrote upon the Animal 
Oeconomy, concerning the Digeſtion 
of Food taken into the Stomach. 
Moſt have agreed that. ſome Kind of 
Menſtruum was neceſſary for its 
Solution. Amongſt theſe, ſome 
have affirm'd it to be an alcaline 
Solvent, ſome an Acid: There are 
others, who have attributed this 
Solution to a Ferment in the Sto- 
mach; and ſome have imagin'd that 


Digeſtion was perform'd by Tritu- 


ration, or grinding, as it were, the 
Aliment, contain'd in the Stomach, 
betwixt the. Midrift and the Muſ- 

cles 
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cles of the Belly. But Papin, and 
ſince him, many more tell us, that the 
Aliment is digeſted by the Heat of 
the Stomach, which raretying the 
Air contain'd in the Food breaks it 
into ſ all Particles, and reduces it 
into a Fluid. It would be endleſs to 
enter into a Detail of all the Incon- 
ſiſtencies which have been broach- 
ed upon this Subject; I hall, 


therefore, content. myſelf with giv- 


ing my own Opinion. It 1s that the 
Saliva, or Spittle, together with the 
Juices pour'd into .the Stomach out 
of its own Glands, much of the 
ſame Nature as the Saliva, furniſh a 
Menſtruum or Diſſolvent entirely 
neutral, of a penetrating ſapona- 
ceous, or ſoapy Nature, capable of 
diſſolving the Aliment by the Aſſiſ- 
tance of a gentle Heat, without 
having Recourſe to an acid or alca- 
line Menſtruum, Ferments, Tritu— 
ration, Oc. when this Operation is 
pertorm'd in the Stomach, the Ali- 

ment, thus far digeſted, is protruded 
by a gentle Preſſure from the Mid- 

riff and Muſcles of the Belly into 
the Inteſtine, or Gut, call'd by Ana- 
tomiſts the Duodenum, where it 
again meets with a Fluid of all 
others, perhaps, the moſt ſapona- 
ceous and penetrating, I mean the 
Bile, or, as it is uſually call'd, the 
Gall; and mixing therewith under- 
goes a farther Solution, is render'd 
more fluid, and fitted to enter tlie 
Mouths of the Lacteal Veſſels, 
which open into the Inteſtines, or 
Guts, and perform the ſame Office 


draw off vaſt 


FARMER, 


to Animals, as the fibrous Parts of 
Roots do to Vegetables. : 

That the Saliva, or Spittle, is of 
a ſaponaceous Nature any one will 
readily be convinc'd, that thinks it 
worth while to try an eaſy Experi- 
ment; for he will find that Spittle 
will difſolve Concretions of Earth, 
or, in other Word, Dirt, adnering 
or {ticking to any Subſtances much 
ſooner than Water. > 

There is a Remedy recommended 
by the good old Women, for Wens, 
or other {mall Swellings upon the 
Surface of the Body, which, how- 
ever vulgar, is ſaid to be a very good 
one; it is to anoint the Part with 
Faſting-Spittle: Now the good Ef- 


fect it has in theſe Caſes is owing 


to its ſaponaceous penetrating Na- 
ture. 


Gall is ſo commonly known to be 
a natural Soap, that it is frequently 
us'd in Waſhing, eſpecially that of 
Oxen, which is eaſily procur'd, in- 
ſtead of artificial Soap. 

It is remarkable that the Gall of 
Pikes, Eels, and ot her Fiſh of Prey, 
which want ſome Helps to Digeſtion 
which other Animals enjoy, have a 
Gall the moſt penetrating and ſapo- 


naceous of all other Animals. 


From what has been ſaid about 


Digeſtion, it appears how little thoſe 


People conſult their Health, who 


Quantities of their 
Saliva, or Spittle, by ſmoaking, or 
chewing Tobacco. 

From hence alſo it appears, that 
Nature is ſimple and unitorm in pre- 


paring 
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paring the Pabulum, or Food, both 
of Animals and Vegetables: 

This Subject muſt not be dif- 
miſs'd without animadverting upon 
an Error of many Authors, who 
have compar'd the Roots of Plants 
to the Stomachs of Animals, which 
{cems to be without the leaſt Foun- 
dation; for the Food of Plants, or 
the Juices which are to circulate 
therein, are prepar'd in the Boſom 
of the Earth before they enter the 
Pores of the Root ; and the Office 
of the Root ſeems to be little more 
than to furniſh Conduits, or Pipes, 
to convey theſe Juices to the Stem; 
though it is probable they may un- 
dei go ſome Alteration by circulating 
in the Veſſels of the Root. 

We hope the Reader will excuſe 
our having been prolix upon this 
Subject, becauſe it is of ſome Con- 
ſequence to be inform'd how it 
comes to paſs that Earth is diſſolv'd 
and render'd capable of entering the 
Pores of the Roots and being car- 
ried into the Body of a Vegetable, 
eſpecially as this Part of the Proceſs 
ot Vegetation has not yet been ren- 
der'd intelligible by any Author we 
have met. with. _ | 3 
Ihe nutritious Juices of Plants 
being thus ptepar'd in the Boſom of 
the Earth, we are now eto explain 
how it comes to paſs that they enter 
into the Seed. In order to do this, 
we muſt remind the Reader of what 
has been obſerv'd before under the 
Article of Fire, vis. that all Bodies 
Whatever are expanded that is grow d 


* 
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larger by Heat. When therefore A 


Seed has lain all Winter in the 


Ground without any Signs of Ger- 


mination, in the Spring, a the Seed 


is diſtended by the Heat of the. Sun 


in all irs Dimenfions, though never 
{o little, there muſt be fome vacant 


Spaces within it; and as Fluids preſs 


every way, the nutritious Juices'in 
the Earth with which the Seed is 
{urrounded, will enter the Fora- 
men, or Hole, which we have de- 


ſcrib'ꝗq to be at one End thereot, and 


fill up theſe Vacancies. When they 
are once got within the Seed, being 
extremely penetrating, they enter 
the Pores of the Cotyledons, or 
Lobes, for the very fame Reaſon 
that they firſt enter'd the Seed. 
From hence paſſing through the Fu- 
nis umbilicalis, or Navel - Strings, 
they are communicated to the Ra- 


dicle and Plume, which are thereby 
diſtended, or as it were unfolded. 
And thus is the Circulation m the In- 


fant Plant carried on, till the Ra- 


dicle by Degrees extending itſeſt in- 
to the Earth, fixes there, and be- 


comes capable at laſt ot furniſhing 
the whole Plant with a' nutritious 
Juice, whilſt the Plume ſhooting in 
a contrary Direction in a very little 
Time flouriſhes above the Surface of 
the Earth. HET A435 INKS 
Some Gentlemen of the Royal 


Academy of Sciences, have pretty 


much puzzled themſelves and their 
Readers, in endeavouring to gwe 


the Reaſons why the Plume aſcends 
and the Radicle deſcends, heft a 
X 2 


Seed 


Seed happens to be inverted in the 
Earth; which muſt often be the Cale, 
or 1n other Words, when the Plume 
which ought to tend upwards, lies 
lowermoſt, or in any other Direc- 
tion but perpendicular, viz. point- 
ing to the Surface of the Earth. 
Jis certain that Seeds of all Kinds, 
from the ſmalleſt to the largeſt, tho 
thrown never fo confuſedly into the 
Earth, and lyiog there in all Man- 
ner of Directions, notwithſtandling 
thele Hiſadvantages redreſs them- 
ſelves when they come to ſpring, 
and riie with the Plume perpendicu— 
lar to the Surface of the Earth; and 
this is one of thoſe amazing In- 
ſtances of the Wiſdom of Provi- 
dence, Which never leaves the Wel- 
fare ot its Productions to Chance, 
but conducts the moſt inconſiderable 
Parts of the Creation with to much 
Art and Occonomy, that the more 
we are acquainted with it the more 
we mult admire it. It ſeems exceed- 
.1og ealy to explain how this Perpen- 
dicularity is effected, if we only 
conlider that whilſt the Radicle 1s 
fia ing itſelt in the Earth, the Plume 
lies betwizt the two Lobes, which 
Lobes after wards ſhoot out of the 
.Ground, together with the Plume, 
and become the ſeminal, Leaves in 
all Plants, except thoſe of the Pulſe 
Kind, which have ſomething analo- 
gous, to them. We mult alto conſi— 
der, that Fluids of all Kinds con- 
tain a great Quantity of Air. 
This Part then of the Operation 
of Vegetation ſeems to us to be per- 


_ 
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not wit hſtandin Po 
Lobes cannot in this Situation be 
ſtop'd by the ſurrounding Earth; 1 


tending upwards. 


* a 
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form'd in the following, Manner, 
viz. the Lobes of the See are dil 
tended with, and full of the nutri- 
tious ſaponaceous Juice of the Earth, 
winch Juice has in it a great Quan- 
tity of Air, this Air being rarihed 
by the Heat of the Sun, is perpetu- 
ally endeavouring to aſcend and get 
above the Surface of the Earth, 
that it may perſpire through the 
Pores of the Lobes, and mix, with 
the Atmoſphere, as we find in Fatt 
it does when theſe Lobes become 
the, ſeminal Leaves, and get above 
the Surface of the Ground; but the 
Pores of the Lobes being ſtop'd by 
the ſurrounding Earth, the Air 
which can't yet make its Eſcape, 
acting perpetually upon the Inſide 
of the Lobes, forces them to tend 
perpendicularly upwards, and with 
them the Plume. n 

If it ſhould be ſaid that the Grains 
in Steep in order to be 


. 
- 


of Barley, in 


made into Malt, or that Acrons, 
Cheſnuts, Piſtachio-Nuts, or any 


other Seeds, when laid in a moiſt 
Place to ſprout, ſend the Radicle 
downwards and the Plume upwards, 
the Pores of the- 


anſwer, That even ſuppoſing the 
Pores of the Lobes not to be ſtop'd 


at all, the ſame End WIII yet be an- 


{wer'd, and the Lobes, 


together 


with the Plume, will be eltvated 
perpendicularly, by the ratifled Air 


perſpiring through the Pores and 
F 


: 


But if we, may ſuppoſe; chat ehe 
penſpiring Air Carries along with it 


a Portion of the nutritious Juice, in 


„ the Form of a Vapour, impercepti- 
ble tothe naked Eye, as ſuch Va- 
1 pours always aſcend, they muſt ne- 
p cellarily make the Lobes From 
t whence: they perſpire, endea vour to 


do ſo likewiſe, becauſe they muſt 


they have quitted the Veſſels in 
which they were contain'd, whilſt 
circulating in: the Lobes. 
Now if this Reaſoning in regard 

to the Elevation of the Plume, holds 
good, tis not deceſſaty to mention 
the Reaſons why the Radicle ſhoots 
downwards, becauſe the Radicle 


811 


contrary to that of the Plume. 

If the Reader has a Mind to ſee 
the Sentimeats of the Gentlemen of 
the French Academy upon this Sub- 
ject, he may find them collected by 
Mr. Chambers in his Cyclopædia un- 
der the Article of PexPENDiCUL A- 
RITY, uni 

Let us now perſue the Progreſs 
of the nutritious uice, or Sap, and 
endeavour to inveſtigate the Method 
taken by Nature to conduct this 

Embryo to a perfect State. 
Wie have .oblerv'd above, that 
the Radicle and Plume receive their 
firſt Nouriſhment from the Lobes; 
now when the Radicle has fix'd it- 
ſelf in the Earth, and has put out 
Fibres ſufficient for the Support of 
ca e 5 eee which ne 
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riſhment to the Radicle, or b 


have this Tendency to riſe before 


muſt neceffarily grow in a Direction 


22 
the Plant, tis probable that the 
Order of Citeulat ion is chang'd, 
and that the Lobes, now about to 
become the ſeminal. Leaves, receive 
in their Turn, Nouriſhment from 
their Root, either by the fame Veſ- 
ſels which originally convey'd Nou- 
y others, 
which laſt is moſt probable. x 
Theſe Lobes no become ſeminal 
Leaves and got above Ground, ale 
of great Uſe! to the Plant; for if 
theſe are taken away before the true 
| Leaves are expanded ſufficiently to 
perform their Office, the Plant im- 
mediately withers and dies. The 
' Office they perform take to be this, 
"Tis a known Maxim in * Hy- 
draulicks, that When a Number of 
Branches proceed from one large 
Pipe, or Canal, if one of theſe 
Branches is open'd, a greater Quan- 
tity of the Fluid circulating) in theſe 
Pipes will flow to every Branch pro- 
ceeding from the ſame Pipe. NOW 
theſe ſeminal Lea ves once got above 
Ground are in à perpetual State of 
Perſpiration, when the Heat of the 
Atmoſphere is ſufficient to rarify the 
Juices of the Plants enough for that 
Purpoſe; or in an imbibing State, 
when the Heat is not ſo great as to 
make them perſpire, inſomuch that 
Plants generally perſpire in the Day - 
time, and imbibe the Air and its 
Contents in the Night, at the Leaves. 
When therefore theſe feminal Leaves 
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dare ina State of -Perſpirationy!'a 
greater Quantiy of the nutritious 
Juice is derived not only to theſe 
ſeminal Lea veb, but alſo to the lead- 
ing Stem or Head of the Plant, 
which is nouriſide by Veſfels, pro- 
cepdiug from the ſame Trunk with 
thoſe which 'nouriſh the ſeminal 
Leaves; by Means of this Perſpi- 
ration is a perpetual Supply of a 
nutritious. Fluid drawn to the aſ- 
cending Branch of the Plant for its 
Support and Increaſe, which ceaſes, 
it the Perſpiration of theſe ſeminal 
Leaves is by any Means ſtop'd, or 
if the Leaves are taken away before 


grown large enough to perform 
their Office, and by perſpiring in a 
due Quantity to draw a ſufficient 
Nouriſhment to the leading Stem, 
or Head. | 
As ſoon then as the true Leaves 
are fit to do their Duty, there being 
no farther Occaſion for the ſeminal 
Leaves, they immediately wither 
and rot off; and this Decay of the 
ſeminal Leaves is probably caus'd by 
the Air, which entering the Pores 
of the true Leaves, is from thence 
communicated to the Air-Veſſels of 
the 'Frunk, which being diſtended 
therewith to the very Root, the 
{mall Veſſels, which before convey?d 
the nutritious Juice to the ſeminal 
Leaves, are compreſs'd and ſtop'd 
up, the Conſequence of which is, 


that the ſeminal Leaves muſt periſh. 


Here again we have an Inſtance of 
an act Uniformity in animal and 


* * 
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Circulation of the Blood and Juices. 
the true Leaves are expanded and 


getables, where the Infant Plant is 
originally nouri{h'd by Juices, which 


String; but as ſoon as the Mouths 
of the Plant, that is, the Pores of 


of the Air, that is, by the An's be- 


pell'd cut ot the Lungs; and if this 


thing in the Air, which in 


c * 
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vegetable Productions, and may! ob- 
ſet ve with. Wonder, the Analogy 
betwixt the one and the other. 
A young Animal originally re- 
.ceives its Nouriſhment from a Pla- 
-centa or Coty ledon, by Means of 
a Navel- String; but as ſoon as the 
Animal is born, and is capable ot 
taking in its Nouriſhment at che 
Mouth, there being no farther Oc- 
ca ſion for the Placenta or Cotyledon, 
the Navel-String rots, and the Ani- 
mal is ſeparated trom them. Meun- 
time the Air, falling into the Vellels 
of the Lungs, entirely alters the 


? Tis pretty much the ſame in Ve- 


it receives from the Lbes by Means 
of Veſſels analogous to a Nave'- 


the Root are ſufficiently opened to 
provide for its own Support, the 
Circulation is fomewhat altered, and 
the Root giving Nouriſhment to the 
Lobes, they 8 the ſeminal 
Lea ves, Wlhiichitiſc off as ſoon as the 
Plant has no farther Occaſion for 
their Afhitance. ? | 
Animals are kept alive by an al- 
ternate aſpiration, and Expiration 


ing taken into, and ſoon after ex- 


Inſpiration and Expiration is pre- 
vented for but à very little Time, 
the Animal dies. There is alſo ſome- 
all Pro- 
ba bility, 
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bability, is communicated to, and 


mixes with tlie Blood of Animals, 
entering the fine Pores of the Bloed-. 
Veſſels in the Lungs during In- 
ſpiration ; this I take to be the Acid 


floating in the Air, and a freſh Su 
ply of this is ſo neceſſary to Lite, 


that no Animal can live long, if con- 
fin'd in a cloſe Place where there is 
no Communication with the exter- 
nal Air. 8 
Something of the very ſame Na- 


ture happens to Vegetables; they 


inſpire, or take in the Air at the 
Leaves, during the Night, and in 


moiſt Weather; and in the Day- 


time, eſpecially in the Moraing, 
when the Weather is warm, they 
expire, that is, the Air 4s expell'd 
from the Plant, and carries along 
with it a Part of the nutritious 
Juice or Sap, in the .Form of an 
exceeding fine Yapour, as it does 
from the Lungs of Animals, where 
it is viſible in froſty Weather. And 
this Acid of the Air, or whatever 
is ſo neceſſary to the Life of Ani- 
mals, is not leſs ſo to the Life of Ve- 
getables; for all Plants whatever 
will quickly die, if ſet in a cloſe 
Place, or covered with any Veſlel in 
ſuch a Manner, as to be depriv'd of 


a free Intercourſe with the external 


Air. | 
The Leaves then of Vegetables 


may juſtly be eſteem'd the Lungs, 


and are ſo neceſſary to their well- 


being, that if all the Leaves are 


pulPd off a Plant, it will neither in- 
ſpire nor expire and an immediate 
Nu uz. XXI. N c 


Stop is put to all Accretion or 
Growth, inſomuch that the Plant 


generally dies. *Tis upon Account 
of this Perſpiration of Plants at the 


Leaves, that when Trees are tranſ- 


planted they cut off a great many of 


the Leaves and Branches, that they 
may not perſpire too much, and kill 


themſelves before the Roots are ſuf- 
fix d in the Ground, to 


ficiently 
ſupply them with a due Quantity of 
Nouriſhment; and prudent Gar- 
deners ſhade their Plants, when firſt 


tranſplanted, that the Sun may not 


make their Perſpiration too great, 
before the Roots are capable of 
bringing a proportional Supply of 
Juices. But this Inſpiration and 
Expiration of Plants at the Leaves, 


is only neceſſary at that Seaſon of 


the Year when they increaſe or grow, 
and accordingly we find, that againſt 
Winter the Leaves drop oft, when 
there is no farther Occaſion for their 
Miniſtry, from all but Ever-Greens, 


which probably always, in ſome De- 


gree, Inſpire and Expire. 3 
We have now conducted the 
Plant above the Surface of the 


Earth; It remains that we examine 


into ſome Circumſtances relating to 
its Accretion or Growth, and ſhew 
by what Means it is brought te 
Perfection. | | 


e 


Leaves drawing Nouriſhment, holds 
good of all the true Leaves of a 


Plant, for they all bring Nouriſh- 
ment to themſelves and the adjacent 


Parts, by the Means, and for the 
4 Y Rea- 


| 
| 
1 
| 


—— R — —— 22 
2 


162 
Reaſons already taken Notice of; 


and as the rarified Air and Vapour 


in the Leaves is perpetually tending 
upwards, this {till preferves the 
Perpendicularity of the Plant, and 
| keeps the Stem in an upright Direc- 
tion, unleſs it's forc'd to deviate 
from its Perpendicularity, by ſome 
intervening, Accident. 

There is. another Thing which 
may alſo contribute ſomething to- 
wards the Perpendicularity of Plants, 
and that is the different Denſity of 
the Air at different Diſtances from 
the Earth. *Tis well known that 
the Air is heavieſt at the Surface of 
the Earth, and that it decreaſes in 


Gravity every Inch, to the utmoſt 


Limits of the Atmoſphere. Now 
when a Vegetable is once got above 
the Surface of the Earth, the Di- 
rection of its Growth muſt be to- 
wards that Part where it meets 
the leaſt Reſiſtance, and as the Air 


is leſs denſe above the Plant than 


round about, it muſt meet with leſs 
Reſiſtance upwards, and conſequent- 
ly tend that way. | 

I am ſenſible that the Difference 
in the Air's Gravity at ſuch little 

Diſtances from the Earth is very 
ſmall, but ſmall as it is, it may have 
a conſiderable Effect upon ſo tender a 
Thing as a young Plant. 

As the Body of the Plant is daily 
more and more diftended by the 
Heat of the Sun in all, its Dimen- 
ſions, the Fluids it contains are yet 
more diſtended by the ſaid Cauſe, I 
fay more, becaute Fluids having a 
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leſs Degree of Coheſion than Solids, 
their component Parts more eaſily 
recede from each other, and there- 
fore take up more Room; the Con- 
ſequence of this is, That the con- 
taining. Veſſels of the Plant muſt be 
preſs'd on all Sides by the contained 
Fluid, and grow larger; mean-time 
the Air, contain'd in the Air-Veſſels 
of the Plant, is alſo rarefied-and diſ- 
tended ſo, as to keep conſtantly of 
the ſame Denſity as the external 
Air: Thus we fee the Plant is con- 
ſtantly compreſs'd betwixt the in- 
ternal and external Air; and as the 
Veſſels of the Plant are more ex- 
panded by the rarefaction of the in- 
ternal Air, the external Air is alſo 
rarefied, and conſequently preſſing 
leſs upon the Surface of the Plant, 
gives it more Liberty to increaſe its 
Dimenſions outwards, and yield to 
the internal Preſſure both of the Sap 
and internal Air; but as the Heat of 
the Atmoſphere is ſeldom many 
Moments exactly the ſame, the Ra- 
refaction and Denſity both of the in- 
ternal and external Air muſt be per- 
petually altering, as the Heat in- 
creaſes and decreaſes, inſomuch that 
the Force of the Air acting upon 
the Infide of the Plant, and upon 
the Surface, is different almoſt every 
Moment; ſo that by this Preſſure, a 
Plant is acted upon much in the ſame 
Manner as a Potter, who is going 
to form a Veſſel, would act upon his 
Clay, preſſing the Inſide with one 
Hand and the Outſide with the 
other. POT 
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The reflecting Reader will rea- 


dily obſerve, that ſomething more 


than what we have already men- 


tion'd is neceſſary towards Vegeta- 


tion, otherwiſe the Plant would in- 


deed bediſtended; but then its Veſ- 


tels would grow much thinner, juſt 
in the ſame Manner as a Glaſs-Veſlel 
under the Hands of the Maker de- 
creaſes in Thickneſs, as the Surface 
is enlarged by the Air the Operator 
forces within ; or the Sap-Veſlels and 
Air-Veſlels of the Plant would be 
like a Parcel of Bladders laid conti- 
guous to each other, fome of them 
diſtended with Water, and others 
with Air, where the containing Veſ- 
{els would decreaſe in Thickneſs as 
they were expanded by their Con- 
tents: We are therefore to explain 


| how it comes to paſs that Plants in- 


creaſe in Solidity as well as Dimen- 
ſions. oh 
This Part of the Operation then 
feems to be perform'd by the Means 
of Cold in the following Manner. 
The Heat of the Sun in the Day- 
time having diſtended the Sap in its 
Veſlels, and made a Part of it per- 
ſpire thro' the Pores of the Leaves, 


in order to draw Nouriſhment to 


themſelves and the adjacent Parts, 


the Coldneſs of the Night imme- 


diately ſucceeding, when (as was be- 
fore obſerv'd) Plants are not in a 
State of Perſpiration, this Coldneſs 
contracts both the Solids and Fluids 
of the Plant; for *tis the Nature of 
Cold to contract all Bodies hat- 
ever, aud reduce them into a leſs 
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which they are compos'd approach 
nearer each other, and the Particles 
of Matter are known to attract each 
other very ſtrongly at ſmall Diſ- 
tances, and infinitely more when 
their Surfaces exactly touch each 
other: Therefore that Part of the 
Fluid Sap which is neareſt the Solid 


Sides of the Veſſels, is by the Action 
of Cold, which contracts both the 


Solids and Fluids, forc'd into con- 
tact with the Solids, where it ſticks 


faſt by Reaſon of the encreas d At- 


traction; and thus are the Salts and 


Earth, which were diſſolv'd in the 


Sap, applied to the Veſſels, and re- 
duc'd to a Solid; and in this the 
Salts and Earth are much aſſiſted by 
the Oil and Water, which entering 
betwixt each Particle of Matter, fill 
up the vacant Spaces, and render 
the Coheſion ſtronger; juſt in the 
ſame Manner as two poliſh'd Pieces 


of Marble applied to each other will 
adhere very ſtrongly when the Sur- 


faces are oiled; and as Leather or 


Paper will ſtick cloſely to any Body 


when wetted. 
When once theſe Particles of Mat- 


ter have acquir'd ſuch a Degree of 
Cohefion, the Heat of the Sun, next 


Day, approaching by gentle Degrees 
is not capable of diſſolving this Uni- 
on, which however it would do was 


it more ſudden and intenſe; and in- 


deed we find that this Union is utter- 


ly diſſolv'd by Heat or Fire applied 


to Vegetables in a certain mo 
Fier 


Space, which muſt be effeQed by 
making the Particles of Matter of 
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for when Vegetables are burnt, the 
Oil and Water is diſſipated or de- 
ſtroy'd, whilſt the Salts and Earth 
remain without any. conſiderable Co- 
heſion. l | 

But ſo far is this gradual! Heat 
from deſtroying this Coheſion of 
the Particles of Matter, that it in- 


creaſes it, and by drying up the ſu- 


perfluous Moiſture, _ to harden 
it, and renders it more ſolid; juſt in 


the ſame Manner as Bricks, before. 


they are committed to the Kiln to be 
burnt, are dried and hardened by 
the Heat of the Sun. | 

Thus we ſee how neceſſary a Vi- 
eiſſitude of Heat and Cold is to the 
Vegetable World, for without it 
not a fingle Plant could grow upon 
the Face of the Earth; was the At- 
moſphere to be always hot, Vege- 
tables would be in a perpetual State 
of Perſpiration, fo long as the Earth 
could afford a Supply of Juices, but 
then they could never be enlarg'd or 
grow bigger, but would be little 
more than the Neck or Pipe of an 
Alembec, affording only a Convey- 
ance to that Fluid which is forc'd 
through them by the Fire. As a 
Confirmation of this, we may fre- 
quently obſerve in very hot Sum- 
mers, that Plants ſet in a warm 
Place, much expos'd to the Sun per- 
ſpire themſelves almoſt to Death, 
and grow but very little; whilſt 
others, planted in the Shade and de- 
fended from the too violent Heat of 
the Sun, encreaſe in Bulk conſidera- 
bly and become very large. 
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Was it always to be cold, Plants 
would want the. Cauſe of their Ex- 
tenſion, and conſequently not grow 
at all. 

In either of theſe Caſes the whole 
Brute Creation muſt want Subſiſt- 
eace, and conſequently Mankind. 

Thus as we were originally mira- 
culouſly formed, we are ſtill ſup- 
ported by a perpetual Chain of Mi- 
racles, inſomuch that if it pleas'd 
the ſupream Being to diſſolve a ſin- 
gle Link thereof, an immediate End 
would be put to the whole Race of 
Animals upon the Face of the Earth, 
without having Recourſe to a De- 
luge or a Conflagration. 

Many have been the Diſputes 
amongſt Naturaliſts concerning the 
Circulation of the Sap in Vegetables; 
ſome will have it that it riſes in Veſ- 


ſels analogous to the Arteries in Ani- 


mals, and is again return'd towards 
the Root by other Veſſels analogous 
to the Veins; others again are of 
Opinion that there is no ſuch Retro- 
gradation of the Sap, and both Par- 
ties bring Experiments to juſtify 
their diflerent Sentiments. For my 
own Part I believe, there are no pe- 
culiar Veſſels in Plants deſtin'd like 
the Arteries and Veins in Animals, 
tor the Flux and Reffux of the cir- 
culating Juices, but that the Sap 
riſes, and in ſome meaſure again re- 
tires by the ſame Veſlels, as both 
the Solid and Fluid Parts of the 
Plant are dilated by Heat and con- 
trated by Cold. 


It 
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It may not be amiſs to make one 
more Obſervation concerning the 
ſtrict Analogy there is betwixt Ani- 
mals and Vegetables; it is well 
known to Anatomiſts, that the Bo- 
dies of Animals abound with Glands 
of diſſerent Sorts, whichare deſtin'd 
o Nature to ſeparate various Kinds 
of Liquors from the Blood, neceſ- 
fary either for the Preſervation of 
the Animal, or the Propagation of 
the Species; thus the Bile or Gall 1s 
ſeparated by the Liver, and the Sa- 
liva or Spittle by the Glands about 
the Mouth and Throat; I don't in 
the leaſt doubt that there is a Me- 
chaniſm like this in Plants of all Sorts, 
and that Vegetables are furniſh'd 
with Glands in vaſt Numbers diſ- 
pers'd all over them, which ſeparate 
difterent Liquors from the Sap, ac- 
cording to the Exigeneies of thoſe 
Parts where they are plac'd ; and by 
theſe Glands I apprehend the nutri- 
cious Juices of the Earth are con- 
verted, if I may uſe that Expreſſion, 
into the ſpecific Juices of the Plant, 
which Juices diſtinguiſh every Plant 
upon the face of the Earth from 
every other Plant, as much as their 
Forms and Complexions. 

What we have above call'd after 
Dr. Gre the Parenchyma, I take 
to conſiſt of a great Number of 
Glands deſtin'd to ſeparate a pecu- 
liar Fluid from the Sap; and I alſo 
take the Pith to be a Congeries or 
Bundle of Glands, tied . to each 
other, or what the Anatomiſts call a 
conglomerate Gland, and as the Pith 


is in greater Quantity in Proportion, 
and more juicy in young Plants and 
the young Shoots of Trees than in 


old ones. I conclude that it fur- 
niſhes a Fluid abſolutely neceſſary 
to the Accretion or Growth of the 
Plant. Now, as we have obſerv'd 
before, that the Buds are form'd in, 
and proceed from the Pith, if I may 
be allow'd a Conjecture, do not 
the Glands of the Pith ſeparate a 
Liquor neceſſary for the Formation 
and Support of the Bud? And may 
not 'the Apices of Flowers be con- 
ſidered as Glands ſeparating the Fa- 
rina fæcundaus for the Impregnat ion 
of the Piſtil or Uterus? 

I am far from entering into thoſe 
Remantic Notions and Opinions of 
ſome late Writers, who dream ther 
the firſt Plant of every Species 
which grew upon the Face of rhe 


Earth, contain'd in it every indivi- 


dual Plant with its Seeds, Sc. in 
Miniature, which has ſince been 
W now from it, for it ſeems to 

e more confiſtent with the general 
Order obſerv'd by Providence, that 
one Plant ſhould by a particular Me- 
chaniſm be render'd capable of form- 
ing another of the ſame, Species out 
offuch Materials as the Juices of the 
Earth afforded, than that at the 
Creation one Plant ſhould be ſtuffed 
into another, and another into that, 


and fo on ad infinitum, like a Neſt 


of Boxes. | 
We proceed now to make ſome 

Obſervations on the Flowers ; the 

firſt Thing then that occurs worthy: 
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of Obſervation in Flowers is, that 
they perform the ſame Office to the 
generative Organs as the Leaves do 
to other Parts of Plants, that is, 
draw Nouriſhment to them for their 
Support, by perſpiring; and that 
they do actually perſpire and in great 
Quantities, is certain, becauſe they 
tranſmit to our Organs certain Ef- 
fluvia, which affect us with that 
Senſation which we call Smelling: 
Theſe Effluvia are a Portion of that 
which at the Beginning of this 
Work we call'd the Spiritus Rector, 
or ruling Spirit, which is exactly 
alike in no two Plants of different 
Sorts, but the ſame in every Branch 
of the ſame Family, allowing for 
the Accidents of Soil and Climate, 
and is inimitable by Art. This Spi- 
ritus Rector reſides in the eſſential 
Oils of Vegetables, and is probably 
form'd by the fineſt and moſt vola- 
tile Parts of theſe eſſential Oils ex- 
alted by and mixt with the Particles 
of Light or Heat, which are embo- 
died with them and reſide therein in 
a ſolid Form, and this I the rather 
believe, becauſe the eſſential Oils of 
Plants are of an alcaline Nature eſ- 
pecially thoſe of the aromatick Kind, 
which growing in hot Climates have 
a greater Proportion of the Particles 
ot Fire in their Compoſition; In- 
ſtances to our preſent Purpoſe are the 
Oils of Cloves, Saſſafras and Cara- 
way, which make the violent Eſſer- 
veſcence, When mix d with fuming 
Spirit of Nitre, mention'd above, 
7. 43. Now in every Inſtance Fire 
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renders Bodies it acts upon alcaline, 
or however diſſipates or neutralizes 
the Acids which they contain, 
Therefore as eſſential Oil- are of an 
alcaline Nature, I think it highl 
probable that they are render'd fo 
by the Particles of Fire, which enter 
their Compoſition : And when I 
conſider the extream Volatility of 
this Spiritus Rector I am farther 
confirm'd in the Opinion, that the 
Particles of Light or Fire are a Part 
of its Compoſition. . 

If we wanted an Inſtance to prove 
the Deſtruction of Acids by Fire, 
we might find one in moſt Kinds of 
Fruits, which are originally acid, 
but this Acid is by Degrees de- 
{troy'd, and the Juices of the Fruit 
neutraliz'd as it imbibes the Parti- 
cles of Fire, that is, as the Fruit 
ripens. = 

I have a few more Obſervations 
to make upon Flowers with regard 
to their Colours, which however 
various and beautiful, may eaſily be 
accounted for by the Action of the 
Acid of the Air ſo often mentioned, 
upon a Portion of the Oil, or, as the 
Chymiſts call it Sulphur of Plants, 
when expos'd to the Air upon the 


Surfaces of the Petals or Flower 


Leaves; and indeed if we conſider 
that the Varieties in Colours depend 
entirely upon the different Reflec- 
tions, Refractions, and Suftpcations 
the Rays of Light undergo upon 
the Surtaces of Bodies, tis not ſur- 


prizing that ſo penetrating a Thing 
i 
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bly upon Sulphur, which the Chy- 
miſts by a Multitude of Experiments 
have prov'd to be the Parent of Co- 
lours, ſhould ſo far alter the Diſpo- 
ſition and Texture of its Particles, as 
to produce thoſe beautiful Colours 
which we obſerve in the Petals of 
Flowers; and as the moſt minute 
Diflerence conceivable in Sulphurs 
or Oils, will alſo make a Difference 
in the Action of the Acid thereon, 
the Variegation or the Variety of 
Colours in the ſame Flower may 
from theſe Principles be eaſily ac- 
countcd for. | 

A great many Liquors originally 
clear and limpid, will by being ex- 
pos'd to the Air become red, and if 
a Bottle is fill'd halt or three Parts 
tull of theſe Liquors, the -ſmall 
Quantity of Air contain'd in the Bot- 
tle, tho' cloſely ſtop'd, ſhall have 
this effect upon them. That this is 
caus'd by the Air is very plain, be- 
caule if another Bottle is flld, quite 
full with the ſame Liquors, and 
guarded carefully from the Air, the 
Liquors will retain their Limpidity. 
And indeed nothing is more com- 
mon than for Acids to change the 
Colours of Bodies; thus Nitre which 
contains an Acid, and even the acid 
Smoak of Wood will make Fleſh 
intenſely red. 

Thoſe who are, concern'd in the 
Trade of Dying obſerve, that a 
cloudy, moiſt Air, very much inter- 
feres with the Vividneſs and Beauty 
of their Colours; and on the con- 
trary a ſerene Sky exalts their Co- 
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lours and makes them more elegant. 
Now the Reader may remember, 
that an Acid does not ſo much 
abound in a moiſt cloudy Air, as in 
one that 1s ſerene. 

The Colours of Flowers are alſo 
liable to the very ſame Accident ; 


for in cloudy moiſt Weather they 


are never ſo vivid and exalted as 
when the Air 15 ſerene and dry. 

So much has been ſaid already up- 
on the Seeds of Plants and their Ge- 
neration, that *tis unneceſlary to re- 
peat it in this Place, I ſhall therefore 

roceed to the Decay of Vegeta- 
les. 

An annual Plant when it has once 
brought the Seed to Perfection, has 
anſwer'd the End of Providence; 
and now the Veſſels which bring 
Nouriſhment to the Leaves being 
furr'd up, incruſted within- ſide and 
render'd impervious, that is, no lon- 
ger hollow, the Leaves can no more 
perſpire, but wither and drop off; 
mean- time the Veſſels of the Root 
and Stem, undergo the ſame Fate 
with thoſe of the Leaves, inſomuch 


that the whole Plant dies, rots, and 


helps to ſupply the Earth with a 
freſh Pabulum or Food for a ſucceed- 
ing Generation. 

There is a large Claſs of Plants 


which are call'd perennial, of which 
Sort are Trees that live for Ages, 
theſe like annual Plants looſe their 
Leaves againſt Winter, and tor the 
fame Reaſon; but then the Sap Veſ- 
ſels in the Root and Trunk, cogtt- 
aue pervious or-hollow, ſo that ev 
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in the Winter a Sort of very languid 
Circulation is maintain'd, much like 
that by which Tortoiſes, Snakes, 
and many Sorts of Inſects are kept 
alive during Winter. Theſe at the 
Approach of Spring, when the Heat 
is increas'd, and the Earth has been 
tor many Months laying in a Stock 
of Pabulum er Food for their Sup- 
port, put out Leaves afreſh, per- 
{pire and grow, till at laſt the Sap- 
Veſſels in the Root and Trunk are 
obſtructed, and become impervious 
by Degrees, inſomuch that when 
the Circulation is entirely ſtop'd in 
any Part of it, the Air diſſolves its 
Texture and it gradually decays, 
dies and rots. 

As the Decay of Trees begins in 
the Middle, this is a ſtrong Evidence 
that the Air penetrates into their ut- 
moſt Receſſes, for nothing can rot 
unleſs expos'd to the Air. And this 
Obſervatien helps to confirm what 
we have already laid down in regard 
to the Air-Veſlels of Plants. 

I have purpoſely omitted obvia- 
ting ſome Objections which may be 
made againſt many Things I have 
advanc'd (and which I think may 
eaſily be defended) for fear of being 
coo prolix, and for the ſame Reaſon 
I have not drawn all the Corollaries 
that the Subject would have admit- 
ted of. As I hope I have led the 
Reader into a juſt Way of Think- 
ing upon theſe Subjects, his own 
Reflection will ſupply him with 
many philoſophical and uſeful Truths 
which I have either omitted or per- 
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haps not obſerv'd; and the more he 
pries into the Myſteries of Nature, 
the more will he adore the Power 
and Goodneſs of the ſupream Being, 
who created all Things in the Begin- 


ning, and ſtill continues to protect 


them by a Series of Miracles not leſs 
wonderful than that of their firſt 
Creation; otherwiſe the whoie 
Frame of the Univerſe would in an 
Inſtant be utterly diffolv'd, and all 
Things degenerate into their origi- 
nal Chaos. 


There is one Experiment which 


ſhould be taken Notice of before we 


diſmiſs the Subject of Vegetation, 
which is this; immerſe the Ends of 
a Parcel of cylindrical Glaſs-Tubes 


open at both Ends in Water, and the 


Water will riſe in theſe Tubes above 
the Surface of the reſt of the Water, 
but always higheſt in the leaſt Tubes; 
now as *tis very likely ſomething of 
the ſame Nature happens in the Sap- 
Veſſels of Plants, this may be a 
great Help to Vegetation, and con- 
tribute much to the riſing of the Sap. 

I ſhall end this Treatiſe with 
ſome Remarks, which tho* they 
don't immediately relate to Vegeta- 
tion, yet ſtrongly confirm what has 
been ſaid in regard to the Solution 
of Earth by a ſaponaceous Men- 
ſtruum. 

*Tis a common Obſervation that 
ſtony Concretions are generally found 
in the Gall-Bladders of Stall:fed 


Oxen when they are killed ; bit if 
Oxen which have been Stall-fed ate 


again turn'd- out and fuffer d to feed 


on 
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on Graſs in the Spring, theſe ſtony 
Concretions are ſeldom or never 
found in them, they muſt therefore 
be diſſolv'd by ſomething, and this 
Solvent can be nothing but the ſapo- 
naceous Juices of Graſs and other 
Vegetables on which they feed, and 
which theſe Vegetables have juſt 
received from the Earth. 

Mrs. Stephens's Medicine for the 
Stone and Gravel, for the Diſcovery 
of which the Parliament has thought 
proper to give her a conſiderable 
Reward, is a full Confirmation of 
this. Her Method is to ſaturate the 
Blood thoroughly, and conſequently 
the Urine which is ſeparated from it, 
with Alicant Soap, and to continue 
the Blood in this State of Satura- 
tion for a conſiderable Time, and 
upon this the Efficacy 
cine ſeems entirely to depend ; now 
tho? artificial Soap is not ſo good a 
Solvent as that which is natural, yet 
this amounts to a full Demonſtra- 
tion that artificial Soap, with all its 
imperfections, is ſtill capable of diſ- 
ſolving Concretions of Earth, or in 
other Words, the Gravel or Stone 
1n the Kidnies or Bladder. 

I remember ſome. time ago I read 
a Treatiſe on Mrs. Stephens's Medi- 
cine wrote by a Phyſician, whoſe 
Name I have forgot, in which he 
ſeems to ſay, that Urine it ſelf ren- 
der'd highly alcaline is capable of 


diſſolving the Stone; which I have 


ſome Reaſons to believe it will not 
do, from ſome Experiments I have 
made thereon, but of this I am very 
Nums, X 
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certain, viz. that if it would, and 
the Urine in the Bladder was once 
render'd ſufficiently alcaline to act 
upon it, it would at the ſame Time 


tear and inflame the nervous Mem- 


brane which covers the inſide of the 
Bladder, and thereby cauſe a violent 
Fever, Convulſions and Death. 

But when alcaline Salts are tho- 
roughly united with and guarded by 
the ſoft Particles of Oil, and ren- 
der'd in a great Meaſure neutral, 
the extreamly ſenſible Membrancs 
which line the urinary Paſſages are 
in no Danger of being hurt by them, 
but the Oil ſoftens the Stone, pene- 
trates its Pores, and carries the alca- 
line Salt with which it is join'd into 
the very Subſtance thereof, where, 
according to its known Properties, 
it diſſolves the Texture of the Stone, 
which. then very eaſily comes away 
with the Urine. 

Alcaline Salts have this Property 
of diſſolving and deſtroying the Tex- 
ture of Bodies in common wich Fire 
or Heat, and this they probably 
borrow from the Particles of Fire 
or Heat which they contain, inſo- 
much that I ſhould look upon the 
Action of alcaline Salts guarded 
with Oils upon a Stone in the Blad- 
der, as a Sort of actual Cautery, 
guarded by a Canula, in order to 
prevent its hurting any Part but 
that which it is deſign'd to act upon. 

Honey is a Medicine that has in 
all Ages been recommended for the 
Stone; now Honey is a Soap, and 
is endued with all the deterging and 

2 reſolving 
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reſolving Properties thereof, inſo- 
much that Garments which have 
had Pitch accidentlly drop'd upon 
them, may be clean'd, and the 
Pi:ch may be got off by Honey; 
Honey therefore undoubtedly acts 
npon the Gravel and Stone as a 
Soap, and would bid fair to bea bet- 
ter Medicine than Alicant Soap, 
provided Conſtitutions could bear a 
tufictent Quantity to keep the 
Blood and Urine thoroughly ſatu- 
rated therewith for a conſiderable 
Time. TP 02% i | 
Mrs. Stephens's Medicine, howe- 
ver effeftual for the Gravel and 
Stone, is attended with one great 
Inconvenience and ſome Danger; 
for no Art that I ani acquainted 
with, will render artificial Soap ex- 
actly neutral, but notwithſtanding 
all eur Endeavours, it will retain 
| ſome of the Acridneſs of its Parent 


alcaline Salt, and therefore the fine 


ſenſible Membranes of the Stomach, 
Inteſtines, Blood-Veſſels, and urt- 
nary Paſſages muſt be ſtimulated 
more or lets by Alicant Soap, and 
coniequently a Fever muſt be rais'd 
in Conſtitutions ſubject thereto eſ- 
pecially. "3/4 
Artificial Soap is known by Phy- 
fic ians to be deſtructive in a Fever, 
eſpecially when there is any Ten- 
dency to an alcaline Putretaction, 
and that to ſuch a Degree, that 
Diemerbroek and other Authors, who 
have wrote upon the Plague, ob- 
ferve that many who had been cured 
of the Plague, relaps'd upon putting 
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on clean Linnen which had been 


waſh'd with Soap. a 


This Objection will not hold 
good againſt the neutral ſaponaceous 
Juices Which a great many young 
Vegetables receive from the Earth 
and retain with little Alteration. 
Theſe vegetable Juices therefore 
muſt have all the good Effects of 
Alicant Soap without any of its Diſ- 
advantages, and this is confirm'd by 
the Obſervation made above on the 
ſtony Concretions in the Gall-Blad- 
ders of Oxen, and in Fact I have 
known People in the Stone and Gra- 
vel, at leaſt, very much relieved by a 
long Perſeverence in the plentitul 
Uſe of vegetable Juices in the Spring, 
long before Mrs. Stephens's Medi- 
cine was ever talk'd of; and I don't 
doubt but it may at any time be 
done by the Juices of Vegetables of 
the Thiſtle Kind. © cy 

It has been obſerv'd that thoſe 
Things which are of moſt general 
Uſe to Mankind are the moſt com- 
mon, and I believe tt will hold good 
in every Inſtance ; for this Reaſon I 
have ſeveral times been ſtruck with 
Amazement when I have obſerv'd 
the vaſt Quantities of Vegetables of 
the Thiſtle-Kind, and reflected up- 
on the great Care which Providence 
has taken to propagate them, for 


their Seeds are wing'd with Down, | 


and are therefore carried to a very il 
great Diſtance by the Wind. Now as 

Thiſtles are of uſe as a Food to very 
few Animals except Aſſes, I am in- 


clined to think them endued with 


many 


= — . - - — — —— — 
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many undiſcover'd medicinal Vir- 


tues, and that they might be applied 


to very good Purpoſes in the Cure 
of Diſeaſes, and I am confirm'd in 
theſe Sentiments by the great effi- 


cacy of Aſſes Milk in many Diftem- 


rS. 
| "The various Sorts of Dandelion 
and Hawk-weed are propagated by 
Seeds wing'd with Down, and are 
very common in all Countries here- 
abouts, and the Juices of theſe 
Herbs are known to be extreamly 
_ faponaceous, penetrating, and to 
have great medicinal Virtues. And 
it ſeems very reaſonable to think, 
and might I believe even be demon- 
ſtrated, that Providence has taken 
Care to furniſh every Part of the 
World with vegetable Medicines, pe- 
culiariy. adapted to thoſe Diſtempers 


to which particular Chmates and 


Situations render the reſpective In- 
habitants ſubject. 5 
It would anſwer very good Pur- 
oſes if thoſe Gentlemen who make 
edicine the principal End of their 
Studies, would direct their Reſear- 
ches to the Diſcovery of the ſpecific 
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Nature of thoſe various Coneretions 
which form Obſtructions in animal 


Bodies and cauſe Diſtempers, for if 
fectly known, they 


er - 1 
might poſſibly find out proper Men- 
Rn to diſſolve ham, po cure 
the Diſtempers they cauſe, without 
doing Prejudice to the containing 
Veſſels. Then might we hope to 
ſee the Gout, Epilepſy, Cancer, £9c. 
thoſe Opprobria Medicorum, thoſe 
Diſgraces to Phyſick and Phyſicians, 
cured as eaſily as an Itch, the Jaun- 
dice or an Ague, and that too by 
ſpecific Medicines, tho? the Pride of 
Philoſophical Medicine and the ſelf- 


{ſufficiency of Theory, have made 


it unfaſhionable at preſent to men- 
tion them. For my own Part I be- 
lieve there are in the animal, vege- 
table or mineral Kingdom, infallible 
Remedies for the above - mention'd 
terrible Diſtempers, tho' they are 
yet undiſcover'd, and I don't doubt 
but the divine Goodneſs will in 
Compaſſion to the Miſeries of Man- 
kind, permit them to be diſcover'd, 
long before we take Care to deſerve 
ſo great a Favaur. 
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s chere is no good Author upon the Subject of 
Botta in the Engliſh Language, we hope the 
By enſuing Pages will be the more acceptable to our 
Countrymen. GER ARD and PARKINSON, thoſe 
Voluminous Botaniſts, are deficient in many in- 
ſtances, and beſides bear ſo exceſſive a Price, that 
— it does not ſuit with the Circumſtances of all Lo- 
vers of Botany to purchaſe them. The Figures of theſe Authors 
are generally bad, their Deſcriptions often Defective, and their 
Method confuſed ; and theſe muſt be attended with great incon- 
ventences- to the Engliſh Reader, which we ſhall Endeavour to 
remedy, as far as in us lies, by giving better Figures, more ac- 
curate Deſcriptions, and that in a more regular Method, * 
Many are the Diſcoveries which Mr. Ray and his Cotempora- 
ries have made in regard to Plants, which will occaſionally be in- 
ſerted in this Work. Mean time we ſhall purſue the Order obſerv'd 
by the Editor of Mr. Rav*s Synopſis Methodica ſtirpium Brit anni- 
carum, printed at Landon 1724, with this difference only, viz. We 
ſhall begin with his Fourth Genus of Plants, reſerving till we have 
done with what are ſtrictly call'd Plants, the three firſt Genera; 
the firſt of which are Fuagi, that is all the Muſhroom kind; the 
tecand Submarine Plants, or Plants which grow in the Sea; the 
third Meß. SALT EL 12ND CPF. £ 
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When this Herbal is finiſh'd, we ſhall give a Treatiſe of Botanick 


Inſtitutions, that is a Syſtem of the Rules laid down by the beſt 
Authors for the diſtinguiſhing Plants- and diſtributing them into 


. proper Claſſes; to which will be added an Account of the beſt 


Writers upon this Subject; and the manner of the Generation of 
Plants. Mean time it may beineveſſary to make the Reader ac- 


quainted with ſome Terms of Art, which will unavoidably occur 
in the following Pages, and, which would create an, Qbſcurity 
without a previous Explanation. „ 1 * 
| C1. 4 A. 1 * | 
BOTANY. 7 
This is that Part of natural Philoſophy, which treats of Fla 
or Vegetables, and teaches their ſeveral Kinds; with their Di/t:ne- 


tions, Virtues, and Uſes, either in Medicine, or Agriculture. The 
term is derived from the Greek Word glam, Bot ane, which ſignifies 


a Plant. | 
VEgEGEHEIABLES.. 


o + 7 


” „% 5 
* 


By theſe are underſtood whatever grows upon the Surface of 


kon'd amongſt Vegetables. 1 
ere root os 


This is a Part of a Plant too well known to need much Deſcrip- 
tion; but it is not ſo commonly known that the Fower of a Plant 
is its Organ of Generation, containing the parts neceſſary for the 
propagation of its Species, and that there is a different Sex in 
Plants, as well as in Animals. The Diſtinction will be explain'd 
more hereafter. te EW e | „ 

EMP AL EME NI. 


This, according to Dr. Gs EW, is the outmoſt part of a Flower, 
and forms a ſupport for it, and covers it before blown. This is 
other wiſe called the Cahæ, or Perianthium. 


FO L IAT IO N. 


This is uſed by Dr. Ga Ew, to expreſs the Aſſemblage; of. the 
Flower-leaves, or Petal, . 47 "> 

| PETALA 
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Theſe are thoſe fine colour d Leaves, which conſtitute the beau- 


ty ofa Flower. They lie immediately within the Calyx, Perianthinm, 
or Empale ment; and it is the aſſemblage of theſe which Dr. Gzzw 


calls the Foliation, as was before obſerv'd. 

Flowers are diſtinguiſh'd by the number of Petals or Leaves, 
which form the Fo/zatzox. It of one Leaf, the Flower is call'd Mo- 
aopetalous; if of two Leaves Dipetalous, or Bipetalous; if of three 
Tripetalous; if of four Tetrapetalous; it of five Pentapetalous; and 
if of ſix Hexapetalous. W hen the number of the Petals or Hower- 
Leaves exceeds ſix, the Botaniſts do not ſeem to determine the 
Number by any particular Appellation ; but they all go under the 
common Name of Polupetalous Flowers. 

There is alſo another large Claſs of Flowers which are calPd 
Apetalous, becauſe they want thoſe colour'd leaves which are 
denominated Petals. Theſe are alſo calld Stamineous Flowers, 
becauſe of a number of Stamina or Chives which they con- 
tam. | 
Thoſe parts of the Flower which are contain'd within the Petals, 
or Flower-Leaves, are call'd by Dr. Grew, the | 


WR 3 2 


| Theſe conſiſt of the Male Parts, as the Stamina and Apices; and 
the Female Part, as the Piſtillum, or Stylus. 


STAMINA, or CHIVES. 


Theſe are fine long Threads riſing from the inward Surface 
of the Petals, or bottom of the Flower, ſurrounding the Piſtillum. 
Each of theſe is furniſh'd with a little Knob at top, which Knobs. are 


call'd the 
A FIC AS. 


Theſe Stamina and Apices, as was before obſerv'd, are the male 
Parts of the Plant, and the Apices are ſaid to contain the Farina 
fæcundans, or ſeminal Matter of the Plant, which falling at a pro- 
per Seaſon down into the Piſtil, which is the , Uterus, or Womb of 


the Plant, impregnates the future Seed, and renders it fruitful. 
| Sas 7 4, i 2 
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PISTIL 


This is 4 part that grows upright from the very Center of the 
Cavity form'd by the Flower-Leaves. It is reckon'd to bear the 
ſame Office in Plants, which the Uterus, or Womb does in Ant 
mals ; for therein are form'd the Rudiments of the Seeds or Fruit, 
Moſt Authors on the ſubject ot Botany make no Diſtinction be- 
twixt the Piſtillum and the Stylus; but BRA DLEY and BLAik make 
2 difference, the one calling the upper part of the Piſtillum, the 
Stylus; the other calls that the Stylus which grows upon the U: 
terus, but falls off from it before the Formation of the Seed in ſome 
particular Plants. Tu, 


PEDICLE. 


A Pedicle is that little Stalk whereby the Leaf, Fruit, or Flower 
is ſuſtain'd and connected to its Branch, Stem, or Stall. 

The Botaniſts will not allow that Capillary Plants have any 
Stalks, but chuſe to call them Pedicles ; for they define a Stalk, The 
ſuperior Part of a Plant (to diſtinguifh it from the. Root) whoſe 
anterior or fore-part does not differ from the | gta or back-part, 
and whoſe right fide does not differ from its left in its Pond, -A 
wards, Now becauſe that Part of a Capillary Plant which rites 
from the Root, and ſupports the Leaf, is concave on the anterior 
or foreſide, and convex on the poſterior or back-part, they call it 
a Pedicle, and will have it to be a part of the Leaf. 


ANNUAL PLANTS. | 
Theſe are ſuch Plants as being ſown, form the Root in the courſe 


of one Year, and then die; and require to be propagated a freſh 
by Seed the next Year, as Wheat, Barley, Beans, Peaſe, &c. 


BISANNUALS. 
Are thoſe whoſe Root lives in the Ground two, and ſometimes 


three Years, before it comes to Maturity, and then dies, after 
having born its Flower and Fruit. 


"PERF. 
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Are thoſe, which: when They have once born Seed, never die, 

ry unleſs Age. or Accident 

t. we hall Begin with the Copillaty Plat, and explain other 

* Lad: as we Proceed... eee WAY 7 

3 4 RY Pl ants YA 

« -This Genus of Plants? i is Thus denominated from the "JS and 
"Manner of their e as having no principal Stalk with 
Branches ſhooting from it, but growing from the Gypyund lite 
Hairs from the + and bearing Seeds in little Fufts Er Promi- 
WP on 15 0 op of e Baabe 1 e or 

ca bn, or D Wü Plants. are 
6 ants, 1 e 7 
8 1. Into thoſe with ad en ite 450 arklivided teak. V IS 


| 2. Into thoſe with à jagged or ſingly-divided Leaf. 
̃ 3. Into thoſe Which «jobs heir Leaves once üb- Aiden that is 
155 Leaves divided into Ale r Wings; and I the Wings into Pine or 
obes. © | 
44. Into thoſe Chocſe PIG are twice fub-dividedi; that is firſt 
_ Bent. e ſecondly into 5 Ale or Wings, and after that into Pinnæ 
or obes. © 
There are others which do not ropetly come under this Genus, 
but which are however uſually defcrib'd 1th. Eee Plants, as 
being like or near of kin to them. | 
' Capillary Plants were fotthefly thought to have no Seed, but 10 
ter Botaniſts ha ve diſcover'd that Moss was not miſtaken, when 
tells us, that Gov ſaid, Let the 'Earth bring Forth Graſs, the Herb 
k. yielding Seed, "oh the® Fruit=Tree y yielding. Fruit after, his kind, 
| whoſe Seed i tn itſelf u on. the Earth ; and it was %. For by 
the help of Microſcopes, they have found that thefe Plants con- 
tain Sceds in thoſe little pom or Lines, which we N on the 
back part of the Leaves. g | 
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CAP TLLLAR NT PLANT S, ; 
With an entire and undivided Leaf. 4 
d  -- PryLLITIS.  Harts-Tongue, 
This was call'd by the 
- Greeks oi, ag conſiſting of 
Leaves only, from ec, which 


iin Greek ſignifies = Leaf ; 
Which the Latin Authors have 


Lingus Cervina, or Harts- 
us, from ſome imaginary 
Sim ilitude between the Leaves 
ol this Plant, and the Tongue 


| | 7 f 4 2 — D 12 = . | . * 1 
. WL '  ,_we This 1s the Phyllitis, or 
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* Tn our future mention of theſe Authors we ſhall only make uſe of the firſt Sy llables of 
their Names, or the initial Letters. 
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The above-mention'd rough Lines are from half an Inch to an 
Inch long, and -about one eighth of an Inch broad; in each of 
theſe are contain'd about 300 Capſule or Pods, diſcoverable by 
the help of a Microſcope, every one of which incloſes a number 
of Seeds; upon which Mr. Ray obſerves, that if each Capſula or 
Pod contains only ten Seeds, the number of Seeds in one of theſe 
Lines will amount to 3000; and again if this Number is multiplied 
by the number of Lines in each Leaf, and the Product multiplied 
by the number of Leaves each Root generally ſends forth, the 
number of Seeds produc'd in one Year from one Plant will be found 
no leſs than a Million. Fo 


7 


It grows in ſhady, ſtony, and moiſt Places, eſpecially upon Place. 


Mountains, and old Walls, in Wells, and in Caverns. Gerard 
ſays, it grows in great Plenty in the Road from London to Exeter. 


It is Green all the Year, but leaſt fo in Winter. In Summer it Time. 


frequently puts forth new Leaves. 


The eſſential Salt of this Plant is Nitrous, and hence it becomes yin. 


uſeful in Obſtructions of the Bowels, eſpecially of the Spleen. It 
is recommended alſo in a Looſeneſs, Dyſentery or Bloody Flux, and 
Spitting of Blood. S 

Externally apply'd it is ſaid to mundify or cleanſe Wounds and 
foul Ulcers. 7 

A moderate Quantity of this Herb powder'd and taken in Small- 
Beer, or Poſſet-Drink, is much recommended by Ray, in Palpita- 
tions of the Heart, for Hyſteric Fits, and Convulfive Diſorders. 
The ſame Author adds, that a Conſerve of the green Leaves is 
Effectual in the ſame Complaints. | 2 

DioscoRiDes fays, it is good againſt the Bite of Serpents drank 
in Wine. It is farther recommended for the Rickets. 
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ERR, GERARD deſcribes this Plant by the Name of Phyllitis Multifide. 
PARKINSON by that of Phyllitis Laciniata, jagged Harts-Tongue or 
Finger-Fern. | 

Deſcrip- It only differs from the former in having the Tops of the Leaves 

wo Jagged, or ſomewhat in the Shape of Fingers, or branch'd like 
the Horns of a Stag. Ray will not allow of any eſſential Differ- 
ence between this and the former, but ſeems to think its variety 

purely Accidental. 

There are ſome other Varieties of the Phyllitis or Harts-Tongue; 
but as Botaniſts don't ſeem to agree whether the difference is Eſ- 
lential or Accidental, and as they rarely occur, what has been al- 
ready ſaid ſeems ſufficient for the Engliſh Reader; eſpecially as 
they are not diflerent in their Virtues and Uſes from the former. 

However thoſe mention'd in Ray's Synopfis are the Phyllitis Po- 
Iyſchides laciniis fingulis cruciatim decuſſatis, Finger d Harts-Toygue 
with the Jaggs crucially interſected found by BozarT, and the 
PHllitis minima Anglica Bobarti, Leſſer Engliſh Harts-1ongue of 
BOBART. CAPILLARY 


Te (Brifiſh HER BAL. 9 
We th CAPILLARY PLANTS, © 45 
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mind a jagged or fngly-divided Legf. 
. PoLyroDIVM. Polepody, 


This Plant is call'd by the *& 
Greeks Thoavnridtror, in Latin Poly- - 
podium, from a likeneſs betwixt 
ſome little Tubercles or Knobs 
on the Root, and ſomething of = en VA = ny 
the ſame kind obſerv'd in the VINES, 
Polypus. ' N 
It is call'd en, Wall- 
Fern, or Poly pod) of the Oak, 
Ger. Polypodium vulgare, com- 
mon Polypody of the Oak, Cas... 
Bavg., and Park. Polypodium 


gquerrinum, College Catalogue. A 
* The Root is a t the Thick- 5 of . — Ca p- 
neſs of the little Finger, of - 1 14 
browniſh Colour almoſt like Box %%% 
on the outſide, and greeniſh with- 10 
in, of a ſweet Taſte, but ſome- Ne 
what ;Harſh ; (pf S It Dan . 
creeps obliquely under the Sur- ,, e 
face of x Ga er and ſends 2 AN | W 
downwards from the above · mention'd Tubercles a great number 
of ſmall Fibres. From the upper part of the Root ariſe the Pedi- 
cles or Ribs, which are naked for near half their Length, and 
then begin to be Leafy. The Leaves are cut and indented on 
each fide, but not quite home to the middle Rib, nor are the 
Indentations exactly oppoſite to each other. The Edges of theſe 
Segments are not jagged, but ſmooth; on the upper ſide they are 
green, and on the under {ide powder/d with little heaps of a dark- 
red Duſt, tho? not always. They are of an auſtere Taſte. 

The Seeds when view'd-with a Microſcope, differ from thoſe of 
all other Capillary Plants; for whereas. thoſe are of a Ruſſet 


Colour, theſe are ot a pale yellow, and ſhap'd like a Kidney. 
Nu xn. 3. D It 


Diſorders depending upon them, as the Scurvy, £6. 
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It grows upon Tops of old Walls, and Houſes, upon old Rub- 
biſh, at the Roots of old Trees, upon the Tops and out of the 
Trunks of old rotten Oaks and Willows. That which grows up- 
on the Oak is prefer'd in Medicine, and is by ſome Botaniſts er- 
roneouſly eſteem'd a diſtinct Species. Why TY 
It is green all the Year, but puts forth freſh Leaves in the 
ome. ww, + SH aA. : 

It efteem'd purging,” but in a very ſmall degree; for which 


Reaſon it is ſeldom given alone, but frequently added to other" In- 


gredients in Decockions and Infuſions. It certainly contains a ni- 


trous Salt, whence it becomes very uſeful in Obſtructiens of the 
Meſentery, Liver, Spleen, and any of the Viſcera or Bowels, or 


. 


Some boil the Rodts ef this Herb with equal parts of the Seeds of 


Garden Cummin, Fennel, Anniſe, and a little Ginger cut ſmall, and 
an old Cock, and give the Broth in Fits of the Colick, in which 


Diftemper they affirm it to be of great Efficacy. Or they give a 
Dram of the Root in Powder in a Draught of Honey and Water, 
in the fame Diſorder; ordering the Patient to Faſt three or four 
Hours after it. This laſt is ſaid alſo to be an excellent Medieint 
in Tumors of the Spleen, the Jaundice, and Dropſy, if continued 
for ſome time, with the addition of a little Cremer. Tartàr and Caſ- 
tia Lignea, The diftilPd Water is ſaid to be good in an Ague, 
Cough, Aſthma, and other diſorders of the Lungs, and againft 
Melancholy, and habitual troubleſome Dreams, if taken for ſome 
Days together. But thoſe who know wherein the Virtues of Plants 
confilt;/are ſenſible that the Juice or Decoction of this Herb, muft 


be greatly more Efficacious than the diſtill'd Water, and there- 


fore in the caſe of an Ague or Melancholy, adviſe boiling the Root 

1a Wine, and giving it ſweeten'd with Sugar and Honey. '_ 
The Inhabitants about the Rhine, and Maes, are troubled with 

an endemial Diſtemper like the Gout, which ſeizes and ſwells the 

Joints, and as a remedy they uſe a Decoction of Polypody, which 

they take for many Days together. ig, | 

— Dioscoripes fays, it is of Service if apply'd to Luxations or 


Limbs out of Joiat, and to Chaps in the Fingers; and PLiiny re- 


commends it for Chaps in the Toes. The laſt mention'd Author 


alſo tells us that the Root dry'd and powder'd, and ſnuff'd up the 
Noſe will conſume a Poly pus. | 


There 


Wd nw d 


The Briiiſd HERBAL. 
There is another Poly pody of the Wall, which has the Diviſions 


of the Leaves indented, and which is ſaid to have been found upon 


the Walls of Mindſor Caſtle. 


Po LYTODIuu CAaMBRO-Bar- 
TANNICUM,' PINNUE1IS 45 
MAROIXES LACINIATIS, 


Latiniated Polypody of 


This is call'd, by PLuxtNerT, 
Filix\. ampliſſima labis foliorum 
laciniatis Cambrica. . 

This is 4 very beautiful Plant, 
about nine or ten Inches long, 
and five broad. The Pinnæ or 
Lobes grow pretty cloſe to 
each other, on each fide the 
main Rib or Nerve; not op- 
polite to each 'other, but alter- 
nately ; ſo; that; the Pinnæ or 
Lobes on one Side, are oppoſed 
to the Space betwixt two Pinnz 
or Lobes on the other. Each 
of theſe Lobes are finely lact- 
niated, agg d or cut, and end 
in a ſharp Point. Wh OT 


This is ſaid to be found on a R 
Powys Caſtle, three Miles from Cae 


We do not find that any particu 
this Plant. 5 r 


ock, in a Wood near De 
rdiſſ in Glamorganſhire. 
lar Virtues have been aſcribed to 


PoLYPODIUM 
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Name. 


Deicrip- 
don. 


Place 


The Br iſh HE RB A. L. 


PoLYPODIUM ILVENSEs LONCHITIS ASPERA MARANTHE, 


s 
Polppodp of Elba. Baſtard rough, Spleenwort; 


C2 


a, 


This is call'd, in the Hiſtoria Lugdunenſis, and by Rav, Pol) po- 
dinm Iiuenſe; by Pa? Polypodium Ilvenſe, Iſland Polli pody. 

'The Root ſends forth a great Number of Fibres, trom little 
Knobs or Knots, like common Poly pad); the Plant is about a Foot 
long; the main Rib of a blackiſh brown Colour, and ſomewhat 
hairy at the Bottom, which ſends forth, ſometimes, one ſingle 
Pinna or Lobe, and ſometimes one on each Side; theſe Pinnz are 
green on the Foreſide, but powder'd on the Backſide; they are 
jagg'd or indented, and at a much greater Diſtance from each 
other on the R ib than thoſe of the above-deſcribed Plant. 


t Is ſaid to grow upon ſome rocky Mountains in Caernarvcn- 
hire 
/ . 


CASUAR 
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CAsb⁵AR BAUHINE makes this Plant the ſame as the Lonchitzs 
aſpera Maranthe, and calls it Lonchitis Folio Ceterach, Rongh 
Spleenwort, with Leaves like Ceterach or Milt waſte; JohN Bav- 
HINE is dubious whether it is the ſame or not, with whom Mr. 
RAY agrees; PARKINSON makes them diſtinct Plants, and calls 
the Lonchitis aſpera Maranthe, Baſtard rough Spleenwort, For 
the Satisfaction of the curious Reader we have given Figures of 


both. 


LoONCHITtsS ASPER A, 
Kough Spleenwozt. 


pera of GER.----Aſpera minor 
of PAR.----Altera Folio Poly- 
Podii of Joux Bavuive. It 
is call'd Lanchitis, from aty;r, 
a Lance or Spear, becauſe the 
Leaves reſemble the Point of 
a Spear. 
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compacted together, and in- 
terwoven ſo as to form a 
kind of Turf, from which 
proceed a Number of Leaves, 
ſometimes not leſs than ſixty; 
thoſe round the Circumfe- 
rence or on the Outſide, lean 
towards the Ground, and are 
about a Foot or Foot and 

=>; baff long; the Pedicles are 
AS I 0 N blackiſhtowards the Bottom, 

* V -* and very ſhort; the Pinnæ or 
Lobes reaching almoſt to the Root, where they are ſhort, but in- 
creaſe in Length till they come near the Middle of the Rib, where 
they are about an Inch long, and then decreaſe gradually to the 
Top, and end in one ſharp Point. Theſe. Pinnz or Lobes are 
ſmooth on the Edges, and by no means cut or jagg'd, and in theſe 

0 


Leaves they are ſet very c 
Nu us. 4. 


— 


ſe together. But there are another 
E \ "03: == 


*Y 


This is the Lonchitis af- Name 


The Root is compoſed of Defcrip- 
a Number of black Fibres ““ 
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Place. 


Virtues, 
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Belcrip- 
tion. 
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Set of Leaves that ſhoot out from the Middle of the Tuft, which 
are upright and longer, and whereon the Pinnz or Lobes are at a 
oreater Diſtance, ſo as in ſome meaſure to reſemble a Ladder, and 
on the Backſide are powder'd with a dark-colour'd Duſt. 
It grows in great Plenty in moiſt ſhady Places, in Woods, an 
upon barren Heaths all over England. HE po 
It is recommended in Diſorders of the Spleen, and if bruiſed in 
Vinegar and apply'd to Wounds, it is ſaid to prevent Inflamation. 


LoNCHITIS ASPERA MAJOR. 
Great rough Spleenwort. 


This is the Loxchitzs af- 
pera of Cas. B.- Aſpera 
major, Ger. ---- Aſpera major 
Matthiolo, Pax K. Altera 
cum Folio denticulato, ſive 
Lonchitis altera Matthioli, 
J. B. Rough Spleenwort with 
indented Leaves, RAY. 

In this there is no Diffe- 
rence in the Leaves which 
proceed from the ſame Root 
as in the former. The Pinnæ 
or Lobes do not grow cloſe 
to the Rib, but are join'd to 
it by a very ſhort Pedicle, 
and are in the Middle about 
an Inch long, but leſs at the 
Top and Bottom. They are 
ſomewhat in the Form of a 
Demi. Creſcent or the Seg- 
ment of a Half-Moon, the 
upper Edge being concave, 


and the lower convex. Theſe Pinnz or Lobes are twice as large as 
thoſe of the above-deſcribed Plant, and are rough on the Edges, 
by reaſon of ſome little Teeth or Threads which grow from 
them, and on the Backſide are ſprinkled with a dark-colour'd 


Powder. 
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The Britiſh HERBAL 


This Plant is remarkable for certain Proceſſes or Azricles at the 
ſuperior Part of the Baſe of each Pinna or Lobe, near where it is 
join'd to the main Rib by the ſhort Pedicle. 

It grows out of the Clefts of Rocks on ſeveral Mountains in Place. 


Ccernarvonſhire. 


Park, Aſplenium five Scolopendria, 


ASPLENIUM ſive CETE- 
FO 


Spleenwoꝛt, or Piltwaſte. 


15 


This is calbd by the Greeks Name. 


AcvNhter, from & and LECTIN 
the Spleen, which it was 
believed to conſume. It 15 
alſo call'd Scolopendrium or 
Scolopendria, uſe the 
Inciſions or Indentations of 
the Leaves are thought to 
reſemble an Inſect call'd 
Scolopendra; or rather be- 
cauſe it is ſaid to cure the 


Bite of that Inſect. Dios 


CORIDEs ſays it was call'd 
alicvy, from whence ſome 
have deduced the Name 
Ceterach. | 

It is the Aſpleninm ſive 
Ceterach of J. B. Ger. and 


Ceterach Officinarum, C. B. 


This is one of the five Capillary Plants mention'd in the Diſpen- 


[atories. 


The Root conſiſts of a great Number of ſmall black Filaments pecrip- 
or Threads, from whence by a very ſhort Pedicle arife the Leaves, 
about three or four Inches long, and ſcarcely half an Inch broad; 
they are jagg'd, cut, or indented almoſt to the main Rib, each 
Pinna or Lobe being roundiſh, but not exactly oppolite to each 


other on each Side the Rib. They are green on the Forelide, on the 


Backſide browniſh and downy, and ſpotted with a brown-colour'd 
Duſt. The Leaves are of a Styptic Taſte, and, like all others 


of the Fern-kiad when they firſt ſpring up, are roll'd inwards, 


and 


The Britiſh 'H ERBAL. | 


and ha ve che Appearance of what Architects call the Volutes of the 
Corinthian Order. | 10 

It grows in the Clefts oſ Rocls, and on old Walls, in great 
Plenty in the Welt of Exgland; as on the Walls about Briſtol, 
and among the Stones on St. Vincent's Rock, and in many other 
Parts of England amongſt the Rocks. 

It continues green all the Lear. | 

Plixx and .DiosSCORIDEsS fay, that a Decoction of the Leaves 
made with Vinegar. will conſume the Spleen, if drank for forty 


Days together; and VIrRxVvius relates, that in Crete there is a 


River which runs betwixt the Cities Gnaſus and Cortyna; and that 


on the Side of Cortyna, where this Herb grows in great Plenty, 


the Cattle are found to have no Spleen, but on the Side of Gnoſus 


where there is none, the Cattle have Spleens, as in other Places. 
How much theſe Accounts may have of Exageration or Fable- we 


cannot determine; however, from them we may gather, that it 


has been in great Eſteem for Tumors and Diſorders of the Spleen.- 
It is alſo recommended for the Stranguary, Hiccup, Jaundice, 
ſpitting of Blood, and Dyſentry, and is ſaid to conſume the Stone 


in the Bladder ; but moſt Authors agree, that Women ſhould not 


make uſe of it, becauſe it renders them barren. 
MaTTHIOLUS ſays, that a Dram of the above-mention'd Powder 
found on the Backſide the Leaves, together with half a Dram of 
white Amber, taken with the Juice of Purſlain or Plantane, is 
excellent in a Gonorrhœa or Clap. 
Externally apply'd it cleanſes Ulcers and Wounds. 
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FILIX ALPINA PEDICULARIS RUBRE 
For.1ts sUBTUs VILLOSIs, 
Stone-Fern with rattled Leaves 
hairy underneath. 


This is the Filix Pumila, Lonchi- Name. 
tidis Maranthe Species, Cambro-Bri- 
tannica. An Louchitis Aſpera Ilven- 

Is, His r. Ludo? PLUKENET.. 

The Leaves are about five or ſix Peſerip- 
Inches long, indented ſomewhat like“ 
thoſe of red Rattle, and grow out of Cracks of the Rocks, not 
upright, but {ſomewhat reclining. 

It grows on a moiſt black Rock almoſt at the Top of Clog ey y Place. 
Garnt ah in Wales, facing North - Weſt, directly above the lower 
Lake; and is even there a very rare Plant. 

We meet with nothing particular with regard to its Virtues. 


CHAMEFILIX MARINA 
ANGULICA, 


Dwarf Sea:Fern, 


This is call'd Filixz Ma- Name; 
rina Anglica, Small Engliſh 
Sea-Fern, Puk. Filicula 
petraa femina, five Chamæ- 
Flix Marina Anglica, Fe— 
male Dwarf Stone Fern, 
Jounsox upon GER. Cha- 
meſilix Marina Anglicana, 

J. B. Filicula Maritima ex 
Inſulis Stecadibus, C. B. 

The Root is compoſed of peſerip- 
a great many black hairy tion. 
Threads interwoven toge- 
ther, from whence proceed 
a great many Leaves, two 


or three, and ſometimes four 
or 
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Place. 


Name. 
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or five Inches long, which are ſtiff, thick, and carnous, of a dark 
green, and ſomewhat ſhining on the upper Surface. From the 
main Rib ariſe eight or nine Pair of Finnz or Lobes, by a very 
ſhort Pedicle, but not exactly oppoſite to each other. Theſe Pinnæ 
or Lobes are about halt an Inch long, broad, and end in an obtuſe 
Point, all except the uppermoſt Lobe, which ends in a more acute 
Point. Theſe are indented or cut like 'the Teeth of a Saw, and 
are mark'd on the back Part with brown Spots. The Pedicle and 
middle Rib has a browniſh ſhining ſilken Hue. 

It grows on the Rocks about Pre/tholm Iſland near Beaumaris, 
and at Llaniwyn in the Ille of Angleſea; about the Caſtle of Haſ- 
tings in Suſſex, and elſewhere on the Rocks of the Southern Coaſts. 

It is uſeful in Obſtructions of the Bowels, particularly of the 
Spleen and Womb; and a Mucilage made from this Plant is re- 
commended tor Burns, | 


/TrICHOMANES. 
Engliſh black Maidenhair. 


This borrows its Name from 
the Greek Word reh, from 
Sec, which ſignifies Hair, and 
war; thin; becaule it is ſaid 
to promote the Growth of 
Hair when it is thin. This 
is the Trichomanes, Engliſh 
Maiden-hair of Pank. Tri- 
chomanes Mas, Male Engliſh 
Mai den-hair, GR. Tricho- 
manes ſive Polytrichum, J. B. 
Trichomanes five Polytrichum 
Offcinarum, C. B. 

The Root conſiſts of a 
great Number of black capil- 
lary or hair-like Fibres, grow- 
ing very clole together. The 
main Rib 1s thin, rigid and 
brittle, blackiſh and ſhining, \ . 
about a Finger's length, ſometimes half a Foot, but very ſeldom a 
Foot long. To this are annex'd a great Number of ſmall Lobes 

wy or 
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or little Leaves, ſomewhat round, and about half an Inch long, 
e ſometimes 1d«at.d, ſometimes not, often curled, and of a dark 
green on the Forelide, on the Backlide {potted with a reddi!th 
Powder; of a Taſte ſtyptic, ſweetiſh and bitter. Theſe Lobes 
proceed from the main Rib by Pairs, which however is crown'd 
on the Top with a ſingle Lobe. | 
It grows in almoſt all Parts of Enzland, in ſhady Heaps of Rub- Place 
biſh, on old Walls, on moiſt and ſhadowy Rocks. 
It is green all the Year round. Time, 
It is generally in our Shops uſed inſtead of the Adianthum verum, Virtues. 
or true Maiden-hair. A Decoction of this Plant made with Wine 
or Hydromel, and drank for many Days ſucceſſively, is good 
againſt Obſtructions of the Liver, and cures the Jaundice. It is 
recommended againſt Difficulty of Breathing, and molt Diſorders 
of the Lungs, as Conſumptions, Coughs, Sc. It is farther faid 
to evacuate the Cauſe of Melancholy by Urine, to ſoften hard 
Tumors of the Spleen, to expel the Stone and Poiſons, to promote I 
the Monthly Diſcharges, and to eaſe the Strangury. | 
The aforeſaid Decoction, the Herb in Powder, a Syrup made 
of it, or a diftiPd Water, is much recommended in Looſeneſſes and 
Inflammations of the Liver. | 
If this Herb 1s boiPd in Lye, and the Head waſh'd therewith, it 
will prevent Scurt, cure Baldneſs, and make the Hair grow thick. 
The fame Decoction cures the Bites of Serpents and other veno- 
mous Creatures. | 


This is one of the five Capillary Plants, 
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TrICHOMANES 
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TrICHIMANFS RAMOSUM, 
S2anch'd Engliſh black Maiden⸗gair. 
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Name, This is the Trichomanes Ramoſum of J. B. Trichomanes Fæmina, 
Female Engliſh Maiden-hair, Gts. 

Deierip- FT is Plant is divided into Branches, and is leſs than the preced- 

ing, more ſoft, tender, and white. Gerard ſays it wants thoſe 
Spots which are obſerved upon the Back-part of the former ; but 
the Difference is ſo ſmall, that Ray is of opinion, that this Plant 
diſſers only accidentally from the common Trichomanes. 

Place, It is very commonly found upon the rocky Mountains in Caer- 
aarvouſhire, and ſometimes upon the Lime- ſtone Rocks in Craven. 

TaICHOMANEs 
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TRICHOMANES. FOL 11S ELEGANTER INCISIS. 


Baiden-hair with elegantly-indented Leaves, 


This is call'd by Tourns PORT, Trichomanes Foliis Name: 
eleganter inciſis; Trichomanes Foliis Mucronatis pro- | 
funde incifis, by $1BBAL p, in his SCOTIA ILLUSTRATA. 


As this is only a Variety of the common Ty icho- 
manes, and is not particularly recommended in any 


Diſtempers,. the Figure may ſupply the Place of a 
farther Deſcription. 


= 


ADIANTHUM NIGRUM FoLis LUNARIZ MINORIS.- 


Waiden-hair with Leaves like \mall Woon-wozt.. 


The Editor of Ray's: SyYNopsts has added this Plant to the laſt 
Edition, which is not mention'd in any ot the former; tho? taken 
notice of by Rav, in his HSTORNIAPLANTAR UN. However, the 
Editor ſeems: uncertain whether it properly belongs to this. Claſs, 
or to that of Capillary Plants with Leaves once ſubdivided. 


The Leaves of this are much broader than thoſe of the forego. 2*&i* 
ing Maiden-hairs, and in ſome ſort reſemble the young Leaves of 
Lunaria minor, or ſmall Moon-wort. The ſeminal Effloreſcences 
en the Back-part are ſome what like thoſe of Harts-tongue.. 


Dr. PR xs rox found this on. the Sca-Coaſt near Efezeſs, in the Placa 
County of. Efe in Scotland. | - 


2 | . 
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| Place. 


upon the Rocks in Edinburgh Park; on the Top of the Mountain 
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| Firix SaxATILIS TRAGI. 


Vozn'd o2 Fork'd Yaideu-yaire 


| 7 


Y 
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This is the Filix Saxatilis Tragi, J. B. Flix Saxatilis Tragi, 
Naked Stone-Fern, PAxx. F, ix Se xatilis ffve Corniculata, Horn d 
or Fork d Maiden hair, C. B. Hs 3 

The Root conſiſts of innumerable capillary black Turfts, which 
ſend forth a great Number of exceeding ſmall naked Stalks, about 
a Palm long, which towards the Top divide into two or three 
Parts, which are ſomewhat broader, bend downwards, and are 
ſpotted on the Back with a browniſh Duſt. 

The Syuopſis Methogica informs us, that this has been obſerved 


Carnedb-Lhewelyn, near Lhan- Lhechyd in Caerz#arvenſhire ; and on 
the old Walls at Lhax-Deth)l, about a Mile fro Lan-Rboof, 
Northward. 


Wie do not find any particular Virtues aſcrib'd to the four laſt 


Plants.  CAPIL- 
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CAPILLARY PLANTS, 


With Leaves once . ub-divided. 


Fitlix Mas vVULGARIS. 


Common MWale-Fern, 


garis, Common Male - Fern, 
PARK. Filix mas non ramoſa 

Pinnulis latis denfis minutim 
dentatis, Male-Fern, GER. H- 
lix non ramoſa dentata. C. B. 
Filix vulgo mas dicta five non 
ramoſa, J. B. Filix Sylveſtris 
ſeu vulgaris, T* AGUS. 


great Number of capillary or 
| hair-like Fibres ; from the ſu- 
perior Part of which, at the 
latter End of April, or the 
Beginning of May, it ſends 
forth Shoots, which, whilſt 
young, have the Tops bend- 
ing downward, like moſt 
Ferns, and are cover'd with 
a whitiſh Hair or Down. 
Theſe grow very cloſe toge- 
on om. ther, and in Proceſs of Time 
— — become Leaves, which are 
upright, brittle, ſometimes two Cubits high, and very large of 
2 pale or yellowiſh green Colour on the Fore- ſide, and rough on 
the Back- ſide, by reaſon of a ruſty-colour'd Down thereon. From 
each fide of the middle Rib proceed the Alz or Wings, not oppo- 
ſite to each other, but alternately, thoſe on the ſame Side being at 
ſome Diſtance from each other. Theſe Alz or Wings are again 
ſub- divided into blunt Pinnæ or Lobes, which are join'd by a * 
| a 
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This is the Filix mas vel. Name. 


The Root is thick, brown, Pefaip- 
and ſcaly, and ſends forth a!“ 
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Virtues. 
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Baſis to the Rib or middle Nerve of the Ala or Wing; each of 
which Ribs are diſtinguiſh'd with a black Line. Each Pinna or 
Lobe on the Fore part is beautifully mark'd with ſmall Veins, on 
the Back-part with a double. Row of ruſty Spots. The middle 
Rib is beſet with browniſh Hairs like Mos. 

This grows in moſt Places, at the ſhady Bottoms of Hedges. 

They ſeldom or never continue green all the Winter. It ſprings, 
as was before obſerved, the latter End of April, or Beginning of 
May, and comes to Perfection about Midſummer. 

The Root of this Plant is eſteem'd prejudicial to Women, 
cauling Sterility and Abortion. It 1s reckon'd infallible in the 
Rickets; and a Conſerve of the young Shoots is recommended for 
the ſame Diſorder. It is alſo ſaid to be good for Diſorders. of the 
Spleen, and for the Worms. 

Tx acus. tells an extraordinary Story of this. Plant, which he 
vouches from his own-Experience, viz. that it a Horſe fall down 
ſuddenly of any unknown Diſorder, and a Pigce of the Root of 
this Plant is put under his Tongue, he will immediately ſtale and 
dung, and riſe up. But Mr. Rav does not ſeem to give much 
Credit to this Story, nor we neither; thoſe that do- may try the 
Experiment. 

Beſides the Virtues above-mention'd, this Plant is ſaid to poſſeſs 
all thoſe in general which are attributed to Female Fern, and which 
will be enumerated hereafter.. . 

It is remarkable, that Dung, which in other Inſtances promotes 
Fertility, is an Enemy to Fern, and will deſtroy it. 

Ta Aus obſerves, that if the Root of Fern, eſpecially the Male, 
be cut a- croſs, the Figure of a Spread-Eagle will be repreſented 
pretty exactly upon the tranſverſe Section. 


FILIX 
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FILIX MAS NON RAMOSA, PiNNULIS LATIS 
AURICULATIS SPINOSIS, 


Prickiy auriculate Male-Fctn. 


on Gr. and Prux. Filix mas aculeata major; C. 
„ B. Flix Lonchitidi affinis; J. B. Dacia 
Earth by a great Number of thin black Fibres. 
It is black on the outſide and yellowiſh within. 
This produces yearly, three four or five Leaves, 
each a Cubit or more long, ſo as almoſt to equal 
+» the Male-Fern in length, tho? in breadth it comes 
far ſhort of it. The Pedicle and main Rib for its 
whole length, is cover'd with a ruſty- colour d moſſy 
Subſtance. The Alz or Wings, which proceed 
from each Side of the main Rib, are ſhorter than 
thoſe of the common Male-Fern, and are plac'd, 
not oppoſite to each other, but alternately. The Pinnulz or Lobes 
which compoſe each Ala or Wing, are connected to the Rib there- 
of by a very ſhort Pedicle, and are pretty cloſe together, are ſhort, 
broad, indented on the Margin, and terminate at the end in a 
ſmall prickly Point, as do generally the Indentations. Thefe Lobes 
alſo are plac'd alternately on their Rib, and not oppoſite, and are 
furniſh'd with a remarkable Auricle or little Ear terminated by a 
prickly Point on that Side that is neareſt the Rib of the Ala or 
Wing, but moſt remote from the main Rib. The Leaves of this 


are in general more ſmooth, thick, and ſhining than thoſe of 


common Male Fern. 
The Figure is only of one Ala or Wing. 


23 


This is nam'd as in the Title by Jouxso up- _—_— 


The Root is not very thick, and adheres to the Peep 


It grows in moſt parts of England in the ſhady Bottoms of Place. | 


Hedges eſpecially thoſe that are Moiſt and Rocky. 


The time of its Growth is the ſame with that of other Ferns. Time. 


We meet with nothing particular in regard to its Virtues. 


Nu uz. VII. : H FiL1x 


Deſcrip- 
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FiL1ix ACULEATA MAJOR, PiNNUL1S AURICULATIS CREBRIOR Is 
BUS, FoLIIs INTEGRIS ANGUSTIORIBUS, | 


Prickly Male⸗Fern with narrower Leaves, 
This is mention'd in the laſt Edition of Rar's Synopſis. 


The Leaf is ſometimes equal in Length to thoſe of the laft- 
deſcribed Fern, but not ſo Broad. The Alæ or Wings which 
grow from the main Rib are ſhorter, more numerous, and ſet 
cloſer together. The Pinnæ or Lobes are alſo plac'd nearer to 
each other, ſo as to be generally contiguous; they are larger and 
more acute, of a more denſe and ſolid Texture, and of a paler 
Colour, more ſmooth, and as it were, poliſh'd. *-The number 
of Ale or Wings in each Leaf, ſometimes amount to Thirty-five 
Pair or more, and the number of Pimæ or Lobes in each Als 
or Wit to Fifteen or Sixteen. 15] _ 


It is faid to grow plentifully in Ehex at the ſhady Bottoms of 
Hedges, 4 
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FILIxX LoNCHITIDY AFFINIS. 


A Fern reſembling Kough Spleenwort with 
indented Leaves. 


B. Filix aculeata Lonchitidis Amula — 
PLUK,_ . 


Spleenwort with indented Leaves; each Pinna * 
or Lobe having a kind of Auricle which ariſes 
from its er Part next the Rib, and ends 
in a prickly point. The Lobes of this are 
deeply indented, and each Indentation alſo is 
arm'd with one or more prickly points, as may 
be ſeen in the Figure. It differs much from 
' Roxph Spleemwort with indented Leaves; for 
Whereas 72 Leaves of the latter are only 
divided into Pianæ or Lobes, thoſe of this 
Plant are firſt divided into Ale or Wings a- 
bout four or five Inches long, and then ſub- 
divided into Pinaæ or Loben an Toch, or Inch and half long. 


The Figure annex'd, is only that of one Ala or * of which 
there are many on each ſide the main Rib. — 


This is thought by ſome to differ from the pitceding Plant in 
Age only. 


Fil ix 


This is calld , Filix Lonchitidi affinis by J. Name 


This Plant fontowfpe reſembles Rough Devi 
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FELIX MAS ACPLEATA NOSTRAS, ALIS EXPANSIS, MUSCOSA 
hint © © LANUGINE AS?ERSA. V. 


Engl ich prickly Wale:Fern, with expanded Wings, coverld with 
24 &@ moſſy Down, 7 2 
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Name. PLUKXENET gives a Figure of this Plant, and conjectures it to 
be the ſame with that deſcrib'd in JouxsqN upon Gex. by the 
Name of Flix mas non ramoſa Pinnulis latis denſis, minutim den- 
tatis, unbranch'd Male-Feru with broad thick-ſet Lobes finely in- 
deated; but that Deſcription does not exactly agree with the Fi- 

gure of the Plant. 
Deſcrip- The Leaf is divided into Alæ or V. ugs ſet pretty cloſe together 
ton. upon the main Rib, and theſe Wings are ſubdivided into ſhortiſh 
broad Piunæ or Lobes which end in a prickly point, and are finely 
indented, 
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indented, eſpecially on that Edge which is moſt remote from the 
main Rib. Theſe Indentations are largeſt near the Rib of the Al 
or Wing, grow lels as they approach the point, and end in a hairy 
Prickle. The Pedicle is cover'd with a moſſy Down. 

It grows in ſhady Woods and Coppices. * Place, 


FILIX MAS NON RAMOSA, PINNULIS ANGUSTIS RARIS PROFUNDE 
DENTATIS, 


Male Fern with thin-ſet deeply indented Leaves. 


This is call'd as above by Name. 
JoHNSsON upon GER. and 
R 2 . Deſc: ip- 

The Root of this Plant has tion. 
nothing diflerent from that 
of other Ferns. The Leaves 
are a. Cubit and a half long, 
and very erect. The Alæ or 
Wings upon each main Rib, 
amount ſometimes to thirty 
pair. Thoſe about the middle 
which are longeſt, are about 
{1x Inches in Length, and theſe 
are again divided into Pinnæ 
or Lobes. Neither the Wings 
nor the Lobes proceed from 
the Rib exactly oppoſite to 
each other, but alternately, 
and both end in a ſharpiſh_ 
Point, but without Prickles. 
The Lobes are oblong, nar- 

row, {et at a Diſtance from 
each other, decyly indented 
and ſmooth. Ihe lower part 
of the Pedicle is bare of 
Leaves for one third of its 
| length and cover'd with a. 
moſly Scale. (which is not expreſſed in the-Figure) The back part 
of the Lobes are adorn'd with a double row of brown Spots. 
One old Root ſends forth a great Number of theſe Leaves. 

It grows in marſhy, moiſt and ſhady Plices | Place. 

Nums, 8. 1 I FiLix 
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FlLIx STAPFORDIENSTS EL EOANSs, FOLIORUM APICIBUS 
MULTI$SC1SSIS. 


Small tufted Fern, 
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PLUXENET gives the Figure of another Capillary Plant belong- 
ing to this Claſs, which is ſaid to have been — 4 by Sir Taro. 
_ Wii:Loveny on Lichfield Minſter. 

It is calPd, Filix Staffordienſis Elegans, Foliorum apicibus Mul- 
tiſciſſis, ſmall tufted Fern. But I think it might more properly 
be call'd Horned Fern. 

The above Figure which is only of one Ala or Wing, is ſut- 


ficient to ſhew wherein it differs from the preceding Plant, with- 
out any farther Deſcription. 


FiLIX 
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Fl Minor PALUSTRIs REPENS. 


Creeping Water-Fern, or the leſſer Barſh-Fern. 


19 liz of J. upon Ger. Dryofteris 
ve Filix guerna repens; Creef- 
ing Oak-Fern. Park. Filix mi- 
mor, non ramoſa. J. B. It is 
call'd, Dryopteris from ats an 
Oak and mlie Fern. 

Mr. Goopvytx's Account of 
this Plant, given in J. upon G. 
and which RAx has tranſlated 
from thence, is as follows. 
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The Roots creep in the Ground or Mire near the Turf or an 
Part thereof, and fold amongſt themfelves as the Roots of Polypo- 
dium do, almoſt as big as a Wheat-ſtraw, and about five, ſix, or 
ſeven Inches long, Cole-black without, and White within, of a 
binding Taſte inclining to Sweetneſs, with an innumerable Com- 
pany of ſmall black Fibres like Hairs growing thereunto. The Pe- 
dicles ſpring from the Roots in ſundry Places, in number variable, 
according to the length and increaſe of the Root: I have ſcen 
ſmall Plants have but one or two, and ſome bigger Plants four- 
teen or fifteen: they have but a two-fold Diviſion, the Pedicle 
growing from the Root, and the Nerve bearing the Leaves. The 

edicle is about five, ſix, or ſeven Inches long, no bigger than a 
bennet or ſmall Graſs-ſtalk, one fide Flat, as are the Male Ferns, 
the reſt round, ſmooth and green. The firſt pair of Nerves grow 
about three Inches from the Root, and ſo do all the reft grow by 
couples, almoſt exactly one againſt another, in number about eight, 
nine, or ten Couples, the longeſt ſeldem exceeding an Inch in 
length. The Leaves grow on the Nerves alſo by couples, eight 
or nine couples on a Nerve, without any Nicks or Indentures, of 
a yellowiſh green colour. The Fern may be ſaid to be like Poly- 


Podium in his creeping Root, like the Male Fern in his Pedicle, and 


like che Female Fern in his Nerves and Leaves. I could find no 
Seed-Scales on the backſides of any of the Leaves of this Fern. 
Many 


2 


This is the Dryopteris Lobe- Name. 
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Many years paſt I found this ſame in a very wet Moor or Bog, be- 
ing the Land of RichARD AUSTEN, called White-row Moor, where 
Peate is now digged, a Mile from Petersfield in Hampſhire : And 
this 6th of July, 1633, 1 digged up there many Plants, and by 
them made this Deſcription. I never found it growing in any 
other Place: the Leaves periſh at Winter, and grow up again very 
late in the Spring 5 BY 

| JohN Goopyrs, July 6. 1633. 


FiLIx MINOR BRITANNICA PEDICULO PALLIDIORF, ALIS IN FE= 
RIORIBUS DEORSUM SPECTANTIBUS. 


Leſſcr Britiſh Fern with a pale Pedicle, the lower Ale or 
Wings tending Downwards. 


This Plant ꝛcas added by the Editor of the laſt Edition of 
Rax's Synopſes. 


It is gueſs'd by Mok1soN to be the Filix Fontis admirabilis ad 
Marem vulgarem non ramoſam accedens non dentata, of J. B. and 
the Filix fontana Major, of C. B. 


The Root of this Plant ſends forth Pedicles generally about a 
Foot long, but ſometimes of a leſs and ſometimes a greater length, 
ſlender, of a pale colour, and here and there cover'd with a brown- 
iſn Down. On the upper part the A or Miugs grow, not quite, but 
almoſt oppoſite to each other; and are divided into Pinne or 
Lobes almoſt to the main Rib, which in older Plants are a little 
indented, but in young ones not at all; and every one of theſe 
Indentations is ſprinkled on the back with two rows of a yellow 
Duſt. Tlizs Fern is remarkable for having the inferior Alæ or 
Wings bend downwards. | 


FiLix 
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FilLix PUMILA SAXATILIS ALTERA CLUSIIL. 
Male Stone⸗Fern. 


This is cal'd Filix fumila Saxatilis altera Cluſi. The ſecond 
Stone Pers of Cluſius. Paxx, Dwarf Stone Fern not branched. R xs Name: 
Hiſt. Plant. Male Stone- Fern. Rav's Syn] fie. 
The Root is compos'd of a great number of black, hard, capillary Pecrip 
Fibres, ſhooting from a Head, as in common Male Fern. From 
hence ariſe five or fix upright Pedicles, about a hand's breadth high, 
at firſt green, afterwards blackiſh. Theſe Pedielcs are naked for at 
leaſt half their Length, and then ſend forth Alæ or Wings juſt like 
common Male Fern, except that they are much thinner, and in 
every reſpect leſs. The Plant is of a Taſte ſomewhat Styptic, and 
the Lobes are mark'd on the back with a great many black Spots, 
and are without Indentations. Sh 


The above Figure is only of one Leaf, with the Pedicle cut ſhort of. 
Nu MB. 9. Ic 
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Place. It grows plentifully on the rocky Mountains of Derbyſhire, York 


oe and Meſtmorland, as allo on the Welch Mountains near Lhan- 
erys. 


Ru TA MURARI A. 


White PBaiden-hair, Wall-Rue, or Tentwort. 


This is the Adi anthum al- 
Zum ſeu Ruta Muraria of 
Rav. Ruta muraria of C. B. 
J. B. Grx. Ruta muraris, 
five Salvia vitæ. Wall-Rae, 
Tent wort. PARK. 

Its Root is compos'd of a 
great number of hair-like 
Fibres exceeding fine, of a 
blackiſh Colour, and a Taſte 
ſomewhat Styptic, which 
ſend forth a great many ſlen- 
der Pedicles. Theſe are ſel- 
dom above-half a band high, 
and are blackiſh or of a dark 
red towards the Root, but 
in the other Parts green. To- 
wards the mw part, theſe 
Pedicles ſend- forth Leaves, 

and are crown'd with one at 
the top. Theſe Leaves re- 
ſemble thoſe of Rue or true 
_ Mai den- hair but are much 
leſs, roundiſh, ſtiff, and indented round the Edges, green on the 
upper part, but on the nether fide powder'd with a brown duſty 
Seed. They are ſ\mewhat ſharp and aſtringent to the Taſte, and 
leave a. Sweetneſs juſt to be diſcern'd. This is one of the five ca- 

pillary Plants. - 3 
Place. It grows in many parts of England on Walls and Stone- Bridges, 
and from the cracks of Rocks. Camerarius ſays, it is a Lover of 
Stone, but will not grow on Brick-walls, but this Mr. Rav aſſures 
3 4 U5 
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us is a Miſtake, and that himſelf has been an Eye-witneſs to the 
contrary. | 

It holds green all the Year, never fading till the young Leaves Time. 
begin to bud, which happens in April, when they may be ſeen 
ſhooting out amongſt the old ones, | 

Its Virtues are much the ſame with thoſe of Trae Maiden-hair, Vinues. 
whence it is eſteem'd good for a Cough, Aſibma, Pluriſy, and Faun- 
dice. It is alſo recommended in Obſtructions of the Spleen and in 
Pains of the Reins and Bladder, and is faid to give Eaſe in making 
Water, and to expel the Stone and Gravel. | 

The Powder of this Plant given forty Days ſucceſſively, Mat- 
thiolus tells us, is an excellent Remedy for Burſtenneſs. 

It is alſo ſaid to be Effectual in curing Scorbutic Diſorders ; and 
e fry aſſures us that the whole Garriſon of a certain Caſtle, when 
beſieg d, was entirely cured by it of an inveterate Scurvy. 


ADIANTHUM ALBUM TENUIFOLIUM RUTX MURARIK ACCEDENC, 


Fine-leav'd wbite Maiden hair, refembling Mall⸗rue. 


This is mention'd in the Synopſis Methodica, but is ſuppos'd to 
be nothing more than young ſhoots from the Seeds of the Adiau- 
thum nigrum piunulis Cicutariæ diviſura Bog Ax r. Fine-leav'd white 
Mai den- hair, with Leaves divided like Baſtard Hemlock. 

It is ſaid to grow in a Cave above a Lake called LH n Du, as 
we aſcend Snowden from Lhanberys. . 
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CAPILLUS 


Place. 


Virtucs, 
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CaritlLus VENERIS VERUS. 


True Batden-hair. 


This is the Adianthum jive Ca- 
Pillus veneris, J. B. Adiant hum ve- 
rum ſeu Capillus veneris vers, 
PARK. Capillus venerts Verns, 
True Maiden-hair. GER. Adian- 
thum foliis Coriandri. C. B. 

The Root conſiſts of capillary 
black Fibres fo interwoven with 
the neighbouring Moſs as to form 
a kind of brown Turf. From 
hence proceed a great number of 
thin, black, ſmooth and ſhining 


Stalks, nine Inches or a Foot long, 
theſe are divided into very thin 


may be perceived on the Edges of the Leaves which conceal a duſt 
that 1s 4 Seed. | : 
It grows on Walls, and in ſtony, ſhady, and moiſt Places, alſo near 


Fountains and falls of Water, chiefly in warm Countries, as Italy, 


and the South parts of France, but is rarely ſeen in the colder Cli- 
mates, as Germany, Holland and England. It is ſaid to have been 
found at Barry-Iſland and Porth-kirig in Glamorganſhire. 
In the South of France the common People look upon the grown 
of this Plant round any Pit or Fountain, to be an infallible fi 
the goodneſs and lightneſs of the Water. | 
The Leaves of this Plant are of great uſe in Medicine, They 
are ſaid to purify the Blood and Juices, to prepare and Purge off the 
Humours when they oflcad, either in quality or, quantity, to W 
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the redundant ſerous Humours by inſenſible Tranſpiration, to pro- 
mote Urine and Sweat, to reſiſt Putrefaction, and hence to be of 
great ſervice in Fevers of all kinds whatever. 

It is eſteem'd Excellent for all Diſorders, which the Hair is Sub- 
ject to, to prevent Baldneſs and Scurff, to make the Hair grow Thick, 
improve the Colour, and keep it from growing Grey. It is far- 
ther of great Service in all Diſorders, caus'd by Indiſpoſitions of 
the Brain, as immoderate Watchings, Lethargic Diſorders, Catarrhs, 
Epilepſies, Phrenſy, Madneſs, Melancholy, Head-ach. It improves 
the Sight and diſpoſes of thoſe Humours, which are ſometimes 
troubleſome, when they fall upon the Teeth, Ears, or upon the 
Glands of the Neck and Throat. TheSmell is extremely reviving, 
and is thought to Strengthen the vital Faculties. 

But it is moſt of all recommended in Diſorders of the Breaſt and 
Lungs, as Coughs, difficulty of Breathing, Hoarſeneſs, Aſthma, 
Inflammations of the Lungs, Spitting of Blood, Faintings and Heart- 
burn. It braces up the Fibres of the Sromach when too much re- 
lax'd. It purges the Stomach and Inteſtines of thoſe crude and in- 
digeſted remains of the Aliment, which cauſe frequent Sickneſs 
and Reachings to Vomit; and moreover cures an habitual Thirſt. 
It opens 1nveterate Obſtructions of the Liver and Spleen, and 
therefore is eſteem'd an excellent remedy againſt the Jaundice. It 
opens the urinary Paſſages, and is faid to llolve the Stone in the 
Kidneys and Bladder. It is particularly Uſeful to the Parts of Ge- 
neration, becauſe it cures Barrenneſs, cleanſes the Womb of all 
impurities, brings away the After- birth, promotes the monthly 
Diſcharges, and yet reſtrains them if immoderate, and cures the 
Fluor Abus. It is recommended againſt Numbneſs of the Limbs, 
Convulſions and habitual Stretchings. It ſoftens and dillolves hard 
Swellings of the Joints, and therefore is eſteem'd good in the 
Sciatica and Gout. It is farther Uſeful in all kinds of Swellings, 
whether ſoft or hard, in Inflammations and Eryſipelas, in Wounds, 
Ulcers, Fractures, Luxations, and all diforders of the Skin what- 
ever. It is moreover greatly recommended in Hectic and Conſump- 
tive Diſorders of Children, and by ſome for the Rickets. 

It would be endleſs to enumerate all the Virtues of this Plant, 
of which whole Treatiſes have been written: Perhaps the Reader 
may think thoſe already mention'd, more than fall to the Share of 
any one Vegetable : However, as it contains a very fine Nitrous 
Salt, of all others the moſt univerſally uſefu] in Medicine, it may 
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Name. 


Place. 


Virtucs. 
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CaiLrus VENERIS VERUS. 


True Mai den⸗hair. 


This is the Adiant hum jive Ca- 
Pillus veneris, J. B. Adiant hum ve- 
rum ſeu Capillus veneris veras, 
PARK. Capillus veneris Verns, 
True Maiden-hair. Ger. Adian- 
thum foliis Coriandri. C. B. 

The Root conſiſts of capillary 
black Fibres ſo interwoven with 
the neighbouring Moſs as to form 
a kind of brown Turſf. From 
hence proceed a great number of 
thin, black, ſmooth and ſhining 
Stalks, nine Inches or a Foot long, 
theſe are divided into very thin 
| Branches, upon which are hung by 
S Ju an exceeding ſlender thread the 

FH MW > Leaves, not oppoſite to each other, 
MM NN but alternately. Theſe Leaves are 
green, ſoft, tender, ſmooth, ſomewhat triangular, many in number, 
indented at the upper edge, and not much unlike the Leaves of 
Coriander. When this Plant is full grown, certain whitiſh fo!ds 
may be perceived on the Edges of the Leaves which conceal a duſt 
that is the Seed. 

It grows on Walls, and in ſtony, ſhady, and moiſt Places, alſo near 
Fountains and falls of Water, chiefly in warm Countries, as Italy, 
and the South parts of France, but is rarely ſeen in the colder Cli- 
mates, as Germazxy, Holland and England. It is ſaid to have been 
found at Barry-Iſiand and Porth-kirig in Glamorganſhire. 

In the South of France the common People look upon the gr 
of this Plant round any Pit or Fountain, to be an infallible fi 
the goodneſs and lightneſs of the Water. | 

The Leaves of this Plant are of great uſe in Medicine. They 
are ſaid to purify the Blood and Juices, to prepare and Purge off the 
Humours when they oficad, either in quality or,quantity, to dae 
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the redundant ſerous Humours by inſenſible Tranſpiration, to pro- 


mote Urine and Sweat, to reſiſt Putrefaction, and hence to be of 


great ſervice in Fevers of all kinds whatever. 

It is eſteem'd Excellent for all Diſorders, which the Hair is Sub- 
ject to, to prevent Baldneſs and Scurff, to make the Hair grow Thick, 
improve the Colour, and keep it from growing Grey. Ir is far- 
ther of great Service in all Diſorders, caus'd by Indiſpoſitions of 
the Brain, as immoderate Watchings, Lethargic Diſorders, Catarrhs, 
Epilepſies, Phrenſy, Madneſs, Melancholy, Head-ach. It improves 
the Sight and diſpoſes of thoſe Humours, which are ſometimes 
troubleſome, when they fall upon the Teeth, Ears, or upon the 
Glands of the Neck and Throat. The Smell is extremely reviving, 
and is thought to Strengthen the vital Faculties. 

But it is moſt of all recommended in Diſorders of the Breaſt and 
Lungs, as Coughs, difficulty of Breathing, Hoarſeneſs, Aſthma, 
Inflammations of the Lungs, Spitting of Blood, Faintings and Heart- 
burn. It braces up the Fibres of the Stomach when too much re- 
lax'd. It purges the Stomach and Inteſtines of thoſe crude and in- 
digeſted remains of the Aliment, which cauſe frequent Sickneſs 
and Reachings to Vomit; and moreover cures an habitual Thirſt. 
It opens 1nveterate Obſtructions of the Liver and Spleen, and 
therefore is elteem'd an excellent remedy againſt the Jaundice. It 
opens the urinary Paſſages, and is faid to filolve the Stone in tlie 
Kidneys and Bladder. It is particularly Uſeful to the Parts of Ge- 
neration, becauſe it cures Barrenneſs, cleanſes the Womb of all 
impurities, brings away the After-birth, promotes the monthly 
Diſcharges, and yet reſtrains them if immoderate, and cures the 
Huor Albut. It is recommended againſt Numbneſs of the Limbs, 
Convulſions and habitual Stretchings. It ſoftens and diſſolves hard 
Swellings of the Joints, and therefore is eſteem'd good in the 
Sciatica and Gout. It is farther Uſeful in all kinds of Swellings, 
whether ſoft or hard, in Inflammations and Eryſipelas, in Wounds, 
Ulcers, FraQtures, Luxations, and all diſorders of the Skin whar- 
ever. It is moreover greatly recommended in Hectic and Conſump- 
tive Diſorders of Children, and by ſome for the Rickets. 

It would be endleſs to enumerate all the Virtues of this Plant, 
of which whole Treatiſes have been written: Perhaps the Reader 
may think thoſe already mention'd, more than fall to the Share of 
any one Vegetable However, as it contains a very fine Nitrous 
Salt, of all others the moſt univerſally uſeful in Medicine, it may 
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probably be ſerviceable in moſt of the above-mention'd Caſes, with- 
out any great Exaggeration of its Virtues ; and becauſe the native 
Salts of Plants are beſt got out of them by boiling, the form of a 
Decoction, ſeems to be the moſt proper to take it in. Mr. Ray 
mentions the following from Forint. 

Take about three handfuls of Maiden-hair that is green and freſh 
gather'd, infuſe them in two or three Quarts of Water for a Night, 
in a gentle Heat, and then let them {immer a little; ſtrain the De- 
coction, and put it into Bottles for Uſe. It ſhould be drank as 
common Drink, either with a little Wine or without. 


ADIANTHUM PETRFUM PERPUSILLUM ANGLICYM FOLIIS 
BIFIDIS VEL TRIFIDIS. 


Small Engliſh Stone Baiden-hatr, with forked Leaves. 
This is call'd as above by 


Ray. Adianthum radicoſum 
humiſparſum, ſeu Filicula pel- 
lucida noſtras, Coriandri fo- 
liolis Mollicellis, globuliferum. 
PLux. 

This Plant is ſo ſmall as to 
have been miſtaken by ſome 
for a kind of Moſs. The 
Root, which is well expreſs'd 
in the Figure, is extremel 
ſmall, as well as the Pedicle and main Rib; from whence on eac 
{ide proceed alternately Pinnulz or Lobes, or rather Leaves of an 
obſcure Green, which are forked or cut into two, or three, or more 
Diviſions, and the top of the Pedicle is crown'd with a Leaf of the 
ſame ſort. The Curious have diſcover'd, by the help of Microſcopes, 
certain Spots on the back of the Leaves, which they imagine to con- 
* Seeds. The whole Plant is little more than an Inch in 

eight. | 

It grows on Buzzard-rough-Cragg near Hardknof and Wrenoſe in 
Weſimorland among the Moſs. It has been alſo found near Tun- 
bridge, upon the moiſt Rocks in Wales, and near Settle in Yorkſhire. 
It is faid moreover to grow on the Lett-hand, as ſoon as you en- 

ter 
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= the Mountains to go to the old Caſtle, near Lhanperis, and a- 


ongſt the Pebbles at Cockbuſb, ſix or ſeven Miles from Chichefter, 
pr 1 coaſt of Suſſex. 


e 


There are three other ſorts of Maiden -· hair mention'd in the laſt 


| Edition of RAx's Synopſis, two from StssATL D' Scotia illuſtrata, 
| VIZ. | 


ADIANTHUM MAJuUS CORIANDRI FOLIO, ADIANTHO VERO 
A FFINE, PEDICULO PALLIDE RUBENTE. 
Larger Maiden⸗hair with a Coriander Leaf, like true Maiden: 
hair, and a pale red Pedicle, 


ADIANTHO VERO AFFINIS MinoOR ScoTica, FOLIO OBTUSO 
SATURATE vIRIDI. 
The leffer Scotch Maidewhair, like true Maiden⸗hair, wah 
an obtuſe Leaf of a deep green Colour. 


This, Stss At p found in the Crack of a Rock, upon a eat ta the 
Weſt of the Lake Loch-coat, near Linlithgow. 


The third is from BozaxT's Collection, and is deſcrib'd by the 
Name of 


FiLIx LOBATA, GLOBULIS PULVERULENTIS UNDIQUE ASPERSA» 
Lob'd Fern mark'd very thick with duſty Spots. 


The Reader will obſerve by the 
Figure, that the Pedicle is hairy quite 
to the Leaf. 
The Editor informs us from Bo- 
BART, that this Plant was gather d 
by the Conjurer of Chalgrave, a 


Town about ſeven Miles diſtant from 
Oxford. 


CAPIL-» 


CAPILLARYPLANTS with Leaves twice ſubdivided, 
FILIX FEMIN A. 
. Female Fern ez Brakes. 

Name. This is the Filzx femina, Fe- 
male Fern or Brakes of Gtx. 
Filix femina vulgaris, PARK. 
 Filix major & prior Trago, ſeu 
rameſa repens, J. B. Elie ra- 
moſa major pinnulis obtufis non 
dentatis. C. B. 

The Root is about the thick- 
neſs of a Finger, black without, 
within white, full of a glutin- 
ous Juice, and of a bitteriſh 
Taſte. If this Root is cut a- 
croſs, the Figure of a Spread- 
Eagle will appear upon the 
tranſverſe Section. The Leaves 
are three or four Cubits in 
height, and are divided firſt 
into Branches, next into Alæ 
or Wings, and then into Pin- 
næ or Lobes. The Pedicle is 
rigid, ſolid, ſmooth, and ſome- 
what Angular; the Pinnulæ or 
Lobes are narrow, oblong, 

ſometimes a little indented, but 
oftener not, green on the forepart, and whitiſh on the back, and 
end in a ſharpiſh point. Near the edge of theſe, on the backſide, 
are to be perceiv'd about Midſummer, a great number -of ruſty- 
colour'd Spots, which are the Seed. 
Place. It grows almoſt every where on barren Paſtures. 
Time. When the young ſhoots firſt appear 1n the Spring. They come 
out of the Ground as it were double, the top being roll'd inwards, 


which by degrees unfolds itſelf, and comes to perfection about 
Midſummer. 


In 


— TARBALL 


In many Parts of Ezgland, eſpecially in Warwickſhire and Staf- 
fordſhire, great Numbers of er Norte employ themſelves a 
burning this Plant, the Aſhes. of of which by the help of Water 
they make'vp into Balls, and dry in the Sun. Theſe” 2 — ſell 
to the good Houfewives, ho calcine or burn them in a ftron 
Fire, and make thereof an excellent Lye for Waſhing. 

The Flame of Fern is intenſely hot; hence in Northamftonſbire, 


and other Counties ſcarce, gf Fuel, it becomes ſerviceable to the 


Inhabitants, for heating WY Furnaces: and culinary Uſes; and in 


ſome Countries they 

Half an Ounce of the R 
Water, is eſteem'd almoſt infalliable in the Worms, and. is {aid to 
be much us'd by: Meuntebanks for that purpoſe, but half an 
Ounce ſeems to be rather too large a Doſe. 

A Decoction of the Root, made with Wine and drank for ſe- 
veral Days together, is faid* to Cure tumors of the Spleen, but 
is prejudicial to /Women with Child, and cauſes Abortion. 

All kinds of Burns or Scalds are wondertully reliev'd by the 
Juice of the Roots, bruis'd when green, or if dry. moiſten'd with 
Roſe-water, Water of Cow-dun g, or of Lime-Flowers; or, for 
want of theſe, with common Spring- water; for by this Means a 
ſoft Mucilaginous Juice i is procur'd of great Efficacy where every 
thing elſe fails. 

The Inhabitants of Aquitain and ſome other parts of France, for 
want of Corn, make their Bread of the Roots of this Plant. Its 
Salt is alſo us'd for the making green Glaſs. 

Pliny tells us it will die in two +Years if the Leaves are not ſuf. 
ferd to Grow, and eſ tally if the Branches are ftruck off with 
a Stick, which daily Experience confirms. Tho? I can't approve 
the in _ Reaſon he 8 for it, vis. T hat the Sap flowing 
from the wound kills the Root. 

It is alſo affirmꝰd, that pull'd up about the Solſtice they will 


* their Lime therewith. 


oor, powder'd and taken in Honey and 


not grow again, the Truth of e we leave to future Expe- 


riments. 
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FILIX MAS RAMOSA, PINNULIS DENTATIS. 


Gxeat branched Fern with indented Leaves. 


Mr. Rav having taken his Deſcription of this Fern verbatin 
out of JoHNsoN upon GER. we ſhall follow his Example, not 
knowing of any Botaniſt who has deſcrib'd it better. 

The Roots are nothing but an abundance of ſmall, black, hairy 
Strings, growing from the lower Parts of the main Pedicles, where 
thoſe Pedicles are join'd together. At the Beginning of the Spring 
you may perceive the Leaves to grow forth of their folding Cluſ- 
ters, covered with browniſh Scales at the Superficies of the Earth, 
very Cloſely join'd together: A young Plant hath but a few 
Leaves; an old one ten, twelve or more: Each Stalk at his 5 
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end near the joining to his Fellows, at his firſt appearing, before 
he is an Inch long, having ſome of thoſe fibrous Roots for his Suſ- 
tenance. The Leaves, being at their full growth, have each of 
them a: threefold diviſion, as hath the Ferz which is commonly 
called the Female; the main Pedicle, the fide Branches growing 
from him, and the Nerves growing on thoſe ſide Branches bearing 
the Leaves. The main Pedicle of that Plant I deſcribe was fully 
four Foot long, (but there are uſually from one Foot to four in 
length) full of thoſe browniſn Scales, eſpecially toward the Root, 
firm, one fide flat, the reſt round, naked fully one and twenty Inches 
to the firſt pair of ſide Branches. The ſide Branches, the longeſt 
being the third Pair from the Root, were nine Inches long, and 
ſhorter and ſhorter towards the top, in Number about twenty pair ; 
for the molt part towards the Root they grow by Couples, al- 
moſt oppoſite, the nearer the top the further from oppoſition, The 
Nerves bearing the Leaves, the longeſt were two Inches and a quar- 
ter long, and fo ſhorter and ſhorter toward the tops of the ſide 
Branches; about twenty in number on each fide of the longeſt ſide 
Branch. The Leaves grow for the moſt Part by couples on the 
Nerve, eight or nine pair on a Nerve; each Leaf being gaſl®d by 
the Sides, the Gaſhes ending with ſharp Points; of a deep Green 
on the upper fide, on the under fide paler; and each Leaf having 
two rows of dufty red Scales, of a brown or blackiſh Colour. To- 
ward the top of the mam Pedicle thoſe fide Branches change into 
Nerves, bearing only the Leaves. When their Leaves are at their 
full growth, you may fee in the middeſt of them at their Roots 
the ſaid ſcaly folding Cluſter; and as the old Leaves with their 
black threddy Roots wholly periſh, they ſpring up. 
It groweth plentitully in the boggy ſhadowy Moores near Dur- Place. 

fard- Abby in Suſſex, and alſo on the moiſt ſhadowy Rocks by Ma- 

ple- Durham: in Hampſhire near Petersfield; and J have found tt 
often on the dead putrified Bodies and ſtems of old rotten Oaks, 

in the ſaid Moores. g e IR 

Moſt Years you may find many of the old Leaves green all the Time. 

Winter, eſpecially in warm Places. 
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FlLIX MONTANA RAMOSA MINOR ARGUTE DENTICULATA. 


Small bzanched PBountain Fern with finely indented Leaves, 


This is call'd as above in Ray's 
Synopſis Methodica, Filix Alpina 
Myrrhidis facie Cambrobritannica, 

by PLux. and Mos. 

ITI he Root is ſolid and has a great 
many adhering Fibres. The Pedicles 
arilmg from it are ſtrait, about a foot 

in Height, and are cover'd with little 

Scales of a dark-colour'd mofly 

Down. Theſe Pedicles about a 

palm from the Ground, divide them- 
ſelves into {ide Branches, not oppo- 

ſite to each other, but about the diſ- 

- tance of an Inch. The lowermoſt 
of theſe are about a palm long, the 
reſt riſing narrower and narrower 
by Degrees, till at laſt they end in 

the form of a Pyramid. 'The Alz 

or Wings are pointed, and grow ſome of them alternately and 
ſome oppoſite to each other. The Pinnz or Lobes which com- 


poſe them are deeply indented and prickly, and are ſprinkPd on 


the back with ſmall round Duſt of a ruſty Colour. The whole 


Leaf very much reſſembles a branch of /weet Cicel). 


This was found by Mr. Lhwyd on the top of Mount-Glyder. 


near the Lake calld Lhyn-Ogwan; and by Dr. Richardſon near 


Phainon Vellon in Wales. It is a very rare Plant even there. 
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FELIX FLORIDA SivE OsMUND 4 REGALIS. 


Flowering Fern or Olmund Nopal. 
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This is the Filix florida five Oſmunda regalis, Water-Fern, or Name. 
Oſ/mund Royal, Ger. Oſmunda regalis ſeu Filix florida, Oſmund 
or Water Fern, Park. Filix ramoſa non dentata florida, C. B. 

Hlix floribus inſignis, J. B. Filix florida ( Oſmunda regalis) - 
Flowering Fern, Oſmund Royal, of the Shops. 

The Root, which conſiſts of a great Number of long, Black Deſcrip. 
Fibres, matted together; is Scaly on the outſide, and, in the e. 
middle of the hard Woody part thereof, contains a ſmall white 
Subſtance, like Pith, which is call'd it's Heart. The Pedicles 
are about two Cubits or more in height, and ſometimes as high 
as a Man, Green, Smooth, Channel'd and ſet on cach fide with 
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large ſpreading Als or Wings, each of which is compoſed of 
Eight or Nine Pair of Pinnæ or Lobes, and pointed with an odd 
one at the End. Theſe are of a light Yellow, three or four 
Inches long, and about half an Inch broad. They are broadeſt 
near the Pedicle, but grow leſs by degrees, and end in an ob- 
tuſe Point; a vaſt Number of little Veins ſhooting from the 
Rib or Nerve, which runs quite through them, obliquely to the 
very Edges which are not indented. From amongſt theſe Branch 
out ſeveral Stalks, which are likewiſe leav'd on their lower parts, 
but towards the Tops, inſtead of Leaves, are full of round ſlen- 
der Heads, or Cluſters of Seed, which are about an Inch or more 
long when Ripe and of a brown Colour. * 

It grows in Marſhy boggy Places, and particularly about the 
Mountains, in the North and in Wales; and in the Iſle of Man. 


It is likewiſe ſaid to be very plentiful in a Bog on the Back- 


ſide of Wookwich, near the Warren. 


It is Green all the Summer, like other Ferzs, but in Winter 
the Root only remains to ſhoot forth a-new in the Spring. The 
Seeds appear in Jane, and are ripe in July. 

The Root is eſteem'd an approv'd Remedy for Ruptures and 
Ulcers, as alſo for the Cholick and diſorders of the Spleen; it is 
a little hot and Sharp, and of no ungrateful Smell. 

The white Pith in the middle, made into a Decoction or bruis'd 
with any Liquid, is good in Wounds, Fractures, and Bruiſes. 

It is reckon'd infalliable, and a kind of Specifick in the Rzicket-. 
A conſerve of the tender ſhoots of this and the Male Fern, or 
even of Milt-Waſte and Harts-Tongae, has likewiſe been ſuc- 
ceſsfully us'd in that Diſorder. 

Ray 1s of Opinion, that the Flowers of this Plant are nothing 


but the Leaves roll'd inward, and hinder'd from expanding by 
reaſon of the adhering Seed. 


FiLICULA. 
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FILIcuLA SAXATILIS RAMOSA MARITIMA NosTRAS 


Small branched Stone - Fern, 


This is deſcrib'd by the above Name! by Plukenet ; and is the Name. 
Filix Saxatilis Criſpa Parkinſoni of Merret. 
It is faid to grow amongſt the Rocks by the Sea-Coaſts in 
the Weſt of England; and has been found on ſome Walls at 
Weſtminſter, and in Grays-Iun Walls by Mr. Dale. But the Edi- 
tor of the laſt Edition of Mr. Ray's Fynopſis ſuppoſes it to be 
only a variety of the Female Fern; becauſe ſome Roots of it, 
being ſet in the Wall of the Phyſick-Garden at Chelſea, and hav- 
ing taken Root, after a Year; or two {produced the common Fe- 
male Fern. Y 
ILIX 
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FiLix RAMosA Minxos, SivE DRYOPTERIS TRAGI. 


Tree Fern. y 


This is the Filix ramo- 
minor, J. B. Filix Saxa- 
„ tilis ramoſa nigris maculis 
TIED 5 C. B. Filix pumi- 
114 Saxatilis prima Cluſii, 
5 e Park. Dryopteris Tragi Ger. 
Deſcrip- & WMS _ The leſſer branched Fern. 
: y ENGEL CS SID This Plant has a very 
> complicated Root, forming 
a kind of Labyrinth in the 
Earth, is ſmaller than the 
Root of Polypody, black, 
ſlender, and has a few ſmall, 
hard, Hair-like Fibres ad- 
hering to it; and js of a 
very Aſtringent taſte. From 
hence ariſe a great many flen- 
derPedicles, of a muddy Green 
incl ining to a Brown, about 
a Palm or nine Inches high, 
and ſometimes taller; like 
the Female Fern, but eve- 
ry way leis; and theſe a- 
gain are divided into Ala 
or Wings finely indented, and 
| powder'd on the Backſide 
a | MAN with a dark-colour'd Duſt. 
Places , I grows on Walls and Heaps of Rubbiſh; and is often found 
in ſhady Places, on the ſides of Mountains and little Hills, and 
in the Tops of the Trunks of Trees in thick Woods, in ſe— 
veral Parts of the Kingdom; particularly near Tinteru Abbey in 
Monmoutþſhire, and in many Places in Weſtmoreland. 
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FIL Ix SAXATILIS CauLE Tznu1 FRAGILI. | 
Fine Cut Stone Fern with Slendex and brittle talks. 


This is call/d as above by Pluk. Name. 
3 laut hum album Folio Filicis by 
This Plant has a pretty thick beter. 
Root, which inſinuates itſelf into tire 
Cracks of Old- walls, and the Clefts 
af Rocks, and is of an aſtringent 
oF Taſte, jain'd with a Sweetneſs, and 
in Colour ſomething like 217 
The Pedicles are about nine In 
ches or a Foot high, Slender, A 
and of a dusky Green or Blackif 
, towards the Root. The Ae or 
Wings, which are cammanly twelve 
or fourteen Pair, grow ſometimes 
oppoſite to each other, and ſome- 
times alternately (the top of the Pe- 
dicle ending in a Leaf, as in all 
the other kinds of Ferns) and are a- 
bout two or three Inches long. 
Their Pinnæ or Lobes are of an 
oblong Form, grow alternately, and 
are ſo deeply indented, that every one ſeems compos'd of a great 
many; whence it has been queſtion'd whether this Plant ſhould 
be rank'd amongſt thoſe which have their Leaves once, or thoſe 
which have them twice Subdivided. The Leaves are ſoft, ten- 
der, and e.fily wither, are finely Indented, and Powder'd on the 
Back- part with a Greeniſh and ſometimes with a Browniſh Duſt. 
It grows plentifully on Old Stone-walls and Rocks in the Moun- *** 


tains of the Peak in Derbyſhire, and in the Weſt-riding of Tork- 
ſhire, and in Weſtmoreland. | 
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ADIANTHUM NicxUM PINNUL1s CicUuTARIZ DIVISURA. 


6 — 


I Haiden-hair divided like Baſfard Hemlock. 


Name. This is call'd as above by the Editor of the laſt Edition of 
Ray's Synopſis Methodica. Filicula Cambrobritannica Pinnulis Ci- 
cutariæ diviſura donatis, Mor. 


OP. The Pedicles of this Plant, which riſe a Palm or more in 

beight, are very thin, incline to a Cheſnut Colour, and are ſome 
times cover'd with a kind of Moſſy Down. They are naked 
about half way from the Root, but .on the upper part have a- 
bout eight Pair of Alæ or Wings, which do not always grow 
"oppoſite to each other, but ſometimes irregularly ; and are com- 
pos d of very fine Pinnæ or Lobes deeply indented. A Wing 
of this Plant ſomewhat reſſembles a Sprig of Baſtard Hemlock; 
but with this difference, that it is Sprinkled on the Backſide (like 
the Ferzs) with a dark-colour'd Duſt. 


Place. It grows plentifully on Snowdon - Hill. 


ADIANTHUM 
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. ADIANTHUM ALBUM CRISPUM ALPINUM. 


Small Flowering Stone - Fern. 


This is calld as above by Schwenckfeld. Adianthum album Name. 
floridum, ſeu Filicula petræa criſpa perelegans, RAx's Hiſt. Plant. and 
Pluck. Adianthum Album petraum Ruta murariæ accedens, J. B. 

An forte Adianthum foliis minutim in oblongum ſciſſis, Pediculo 
viridi, C. B? a 


The Root of this Plant, is firmly fix d in the Ground, and Deſcip 
conſiſts of a great Number of reddiſh Fibres, bitter to the Taſte. 
Hence ariſe a great many Leaves with Pedicles about a Palm or 


half 


* 
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half a Foot high, which are pretty ſtrong, ſnooth, and of a dusky 
Green; the entire Leaves being of a more obſcure Green than 
the other Plants of this Kind, branch'd, and variouſly ſubdiv id- 
ed, in ſize ſomewhat like the Leaves of White Maiden-hair, and 
divided ſomething like them, but a little larger, and more deeply 
and finely indented. There are two ſorts of this Plant, the 
Pinnæ or Lobes, of one of which are broadiſh, finely indented, 
and ſomewhat reſemble the Leaves of Coriander or Parſly. Thoſe 
of the other ate long, narrow, and bend inwards, ſo as to re- 


ſemble the Flowers of Oſmund. Royal. The Leaves are of a hot 
and Sharp Taſte. WE ig 4 FE 


It grows plentifally at the bottom of Stone Walls made up 
with Earth in Orton Parifh, and other Places of We/tmoreland; 
and likewiſe on Swowden-Hill in Carnarwonſhire* on the moiſt 
Rocks. It was alſo found by Dr. Sutherland on ſome Hills in 
the South of Scotland; and by Dr. 1 in Yorkſhire, in 


a Place calld Xxotty- Laue, near the Stone-Pits in the Pariſh of 
Saddlenorth. i. | 


ADIANTHUM 
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Common black Maiden · hair or Dal - Fern, 


This is the Adiaut hum nigrum Officinarum, common black Matden- Nane. 
Pair of the Shops, of J. B. Adianthum uigrum Vulgare, common 
black Maidem-hair, Parx. Adi ant hum foliis longiori bus, fuld e- 
rulextis, Pediculg nigro, Black Maiden-bair with duſty Leaves, 

C. B. Onopteris mas, male black Oak- Fern, GX. 

The Root of this Plant is pretty thick, ſhoots. obliquely, and P<<ip- 
adheres firmly to the Ground by a great Number of black Fibres. 
The Pedicles are lender, about a Span high, ſmooth, and of a 
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ſhining black; on which grow the Alæ or Wings, ſometimes op- 
poſite to each other, and ſometimes alternately, to the Number 
of 12 or 14 Pair, the Top ending like a Fern, Theſe, towards 
the Pedicle, are about an Inch broad, but grow narrower by 
Degrees, and end in a ſharp Point. They are of a ſhining 
Green, and divided, and ſometimes ſubdivided into ſmall Piauæ 
or Lobes, are more deeply indented than thoſe of Wall- Rue, 
and Sprinkl'd on the Back- part, like other Ferns, with a brown 
duſty Seed. | n N r 

- grows in ſhady Lanes, at the Roots of Trees, and on old 

Its « Virtues are the ſame with thoſe of common Maiden-hair; 
and it is accordingly uſed for Coughs, Aſthmas, and all Aﬀec- 
tions of the Lungs. It is hkewiſe commended in Obſtructions of 
the Spleen, and for the Pleuriſy and Jaundice; and is ſaid to 
be of excellent Service in Diforders of the Bladder and Reins, by 
ently provoking to Urine, and expelling the Gravel and Sand. 

1aTTHIOLUS mentions a Powder of it as a Remedy for Ruptures 
in Children; and HorrMAN recommends it as good in all Scor- 
butic Caſes, ap; 56 

This is one of the five Capillary Plants. 


FiLix ELEGANS, ADIANTHO NIGRO ACCEDENS, SEGMENTIS 
ROTUNDIORIBUS, 


A beautiful Fern, ſomewhat like black Maiden-hair, but 
with rounder Segments. 


This is mention'd by that Name in Ray's Synopſis Methodica, 
and call'd by TouRNETORT Hlicula mafitima Saxatilis, ſegment1is 
rotundioribus. b of 

This Plant, at firſt Sight, ſomewhat reſſembles black Maiden. 
hair, but is not branch'd. The Root is pretty hard, and com- 
pos'd of a great many black Fibres,” whence ariſe the Pedicles 
about a Span in Height, Smooth, Green, but inclining to a Cheſ- 
nut Colour towards the Root, and Naked half way. Each Leat 
contains about eighteen Pair of Alæ or Wings, which grow al 
rernately, and are about an Inch long; and each of theſe Ale 
or Wings is again divided into ſeven or eight Pair of round Pinsæ 
or Lobes, indented round the Edges, and SprinkPd on the Backſide 
with duſty Spots, fo large that it is almoſt wholly cover'd' with _ 

C 


It was found by Dr. SHERARD, on, the Rocks on the North. Place. 
ide of the Je of Ferſey; and afterwards by BozarT in the 
North Porch of the Church at Adderbary in Oxfordſhire. 


FiLix PUMILA PETREA NOSTRAS, ADIANTI NIGRI FOLIORU Mt 
I MULA, SAXORUM INFERVENIIS PRORU MPENS, 


Small Stone Fern, with Leaves [ike black Maiden-hair. 


This Plant is calPd as above by PLux. And was likewile add- 
ed to the laſt Edition of the above-mentioned Synop/rs, 

It was found amongſt the Hills in Saler; but the Editor of the Pace. 
ſaid Edition takes it to- be only a younger Plant of the Adianthum 
aigrum officinarum, the common black Mai den-hair. 


FiL!x MINOR LONGLFOLIA, TAxsis KARIS, PINNULIS LONG15S, 
TENUISSIMIS ET 'OBLONGIS LACINIIs FIMBRIATIS. 


Small long leava;Fern, with thin-fet alac or Wings, long 
Lobes, and very thin, oblong, fring'd Jndentations. 


This is alſo mention'd in the fame Snopſis, and call'd by Pr r. 
Filix non ramoſa tenerior, Pinnulis vere Capillaceis, ſeu Filicis 
Genus ex Hibernia molliuſculum, Foliis tenuiſſime pennatis. 

It was found on the Mountains of Mourn, in the County of Dawn, Place, 
in IRELAND. But this is likewiſe thought to be only another 
Variety of the Adianthum nigram Officinarum, the common black 
Maiden-hair, occafion'd by its growing ſo much in the Shade, 


it having been gather'd in a Cave which the Rays of the Sun 
had never viſited. | 


* 
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FIL IX HumILis REPERs, Folns PEI TVCIDIS ET SPLENDENTIBUS, 
CAuLE ALATO 


Low creeping Fern, with ſhining tranſparent Leaves, 
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Name. This Fern is call'd as above in the laſt Edition of Rav's 
Synopſes, to which it is added. 


iP The Pedicles of this Plant are Green, except towards the 


tion. 


Bottom, where they are of a dark Brown, inclining to a Black. 
The Root is rough, hairy, and creeps on the Ground. And the 
Leaves are thin, pallucid, and ſhining, and of a deep Green. - 


57 


It was found by Dr. RicHarDsoN at Belbank, ſcarce half a mile Place. 


from Bingley, at the Head of a remarkable Spring there. 


It is doubted by Botaniſts, whether this is not the Onopteris 
major Tabernæmont ani, or the Onopteris mas GER, 


It is very rare that Capillary Plants are obſerv'd to have 
variegated Leaves; yet MxRRET affirms that he found Mall- rue 
with variegated Leaves on a Wall at X,zinſey in Craven; and 
R1iCHARDSON met with the very fame Variety in Derbyſhize, which 
he Tranſplanted into his own Garden, where it grey for ſeve- 
ral Years. The fame Gentleman likewiſe found a common Fe- 
male Fern with the Leaves variegated, white and green; and 
Dr. SHERARD ſaw a Plant of black Mazgep-hair with yariegated 
Leaves near MWottingham Caſtle. : 5 


No. XV. 
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The following Plants are not properly Capillaries; but not being 
reducible to any other Genus, are placd here under the Name 


of Plants a, kin to Capillaries. 
9 8 85 OomodlLossuu. 
Kdders - Tongue. 


This is called Ophtoploſſum, Adders-Tongue. 
J. B. Ray, and GER. Ophiogloſum, ſive 
Lingua ſerpentina, Adders- Tongue, P AR x. 
Ophioglaſſum primum ſea vulgatum, Ordinary 

Adder t. Tongue, C. B. 8 
' The Root conſiſts of a great many matted 
Fibres, and is curled like that of Hellebore, 
eſpecially where it meets with a fat Soil. At 
firſt it is a little ſweet to the Taſte, but leaves 
a hot, ſharp, and ſome what bitteriſh Reliſh 
behind. The Pedicle, which is only one, 1s 
about a Palm high, and bears a ſingle Leaf, 
' ſomewhat like that of the leſſer Beet, but thicker 
and more plump. This Leaf, has no Nerves 
or large Veins, is ſometimes narrow, long and 
{harp-pointed, and ſometimes broad and roun- 
diſh, ſmooth, green, upright, and of a ſweetiſh, 
viſcous, and ſomewhat nauſeous Taſte. From 
| the Boſom of this, as it were, where it joins 
LT the Pedicle, ariſes a Stalk about two Inches 
high, bearing on the Top a ſlender, crenated 
— Tongue, not unlike the Tongue of a Serpent, 
about an Inch long, in which is contain'd the Seed, ſo ſmall that 

i it is hardly viſible. This Tongue is ſometimes double. 
ace. [t js found in Meadows, and moiſt Paſtures in moſt Parts of 
xgland; as in the Meadow near the Mill by Bow, Hackney-Marſh. 
Pime. It ſhoots out in April, or the beginning of May, and flouriſhes 
till Jaue; ſoon after which the Leaf and Stalk entirely diſap- 
pcar, the Root remaining deeply fix'd in the Earth. 
It is eſtcem'd an excellent Vulnerary, both given inwardly, 
cither in the Juice or the Powder for Bruiſes or Wounds; and 
outwardly 


Name. 


The Britiſh HERBAL 39 


outwardly, boiPd in Oil, for freſh Wounds, Ulcers whether recent 
or of long ſtanding, Bruiſes, and Inflammations. 


The Herb taken in Powder, for ſeveral Days together, is alſs 
recommended as an effectual Remedy in all kinds of Ruptures. 


LUNARIA MINOR, 
Small Moon wort. 


This is the Lanaria officinarum, Name. 
Moon-wort of the Shops. Laxaria | —_— 
Minor, {mall Moon-wort, Ger. PARK. | 
Lauaria botrytis, J. B. Lunaria ra- 
cemoſa minor, vel vulgaris, common 
Moon- wort, C. B. | 5 10 
The Root of this Plant, which is Peſcrin. wil! 
compos'd of a great many ſmall thready Wh 
Fibres, is ſlender, blackiſh on the out- 3 
fide, and yellowiſh within. From 1 
hence ariſes a Pedicle about a Palm 
high, bearing only one Leaf, which 
conſiſts of four, five, ſix, ſeven, or 
more pairs of thick Pinnæ or Lobes, 
narrow where they join the middle 
Rib or Nerve, but in the other part 
broad and Semicircular, or ſomewhat 
reſſembling a Half moon; the concave 
parts of the upper Piunæ or Lobes 
receiving the Horns of the lower. 
From this Pedicle, a little below where 
it joins the Leaf, ariſes a pretty thick 9 
ſucculent Stalk, about a Palm in height, = 
. from whence towards the Top, ſhoot al 
ſeveral little Branches, alternately, with round Heads or Clutters, wy 
which never Flower, but are full of a fine impalbable Duſt, ot is 
a pale Colour, which is the Seed. | = 


It 
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Place. It grows in great Plenty on the Hills: near Settle in Tarkſtire ;. 
and in many other Places on dry hilly Paſtures, and in old 
Gravel Pits; as in the Warren by Wookwich in Kent, in Scad- 
bury Park, and on Chiſelbur-Camman. 

Time. It is in Perfection in May. | 

Virtues This Plant is efteem'd (by ſome People) of ſingular ſervice 
tor the healing green and freſh Wounds. And in Wales, the 
Inhabitants make an Ointment of it, which applied to the Reins, 
they account a ſovereign Remedy for the Bloody-Mux. It is but 
little us'd in the Shops. 


LENS PALUSTRIS. 


This is calPdq Lens paluſtris, Ducks- meat, G E R. 


Name. —= 
]. B. Lens paluſtris frve aquatica vulgaris, common 
ll Ducks-meat, PARK. Lenticula paluſtris vulgaris, 
Deere. C. B. 
1 \| This is a ſmall Plant which frequently covers the 
| whole ſuperficies of Ponds and Ditches, and conſiſts: 


| of little, round ſhining Leaves, compreſs'd in the 

manner of Leztils, green on the upper-{ide, and blackiſh: 
underneath ; theſe are firmly united by a Number of fine white- 
Threads or Roots, which 4 down into the Water from the 
middle of the underſide of each Leaf, and from the Mud ad- 
hering to theſe they receive their Nouriſhment. It has neither 
Flower nor Seed perceivable. - | 

FRO. It grows in Lakes, Ponds, the Ditches about Cities, and other 

| Stagnating Waters, in all Parts of the Kingdom. : 

It is faid to be an annual Plant, and to encreaſe, during the 

whole Summer, by Shoots from the older and larger Plants ; 

but we are aſſur'd by Dr. Sax ARD that ance in Holland he 

obſerv'd Seed on the underſide the Leaves. | 

Pas. It is of a cooling mollifying Nature, and therefore £ reckon'd 
good in Inflammations, the St. Aut hony's Fire, or the _ as 
likewiſe for the Gout, either applied by itſelf, or mix d with Barley- 
meal, The ſame alſo helps Ruptures in young Children. And ſix 
Ounces of a ſtrong Infuſion of this Plant made with Whzite-wize, and 
taken for nine Days together, is commended as an infallible Cure 
for the Jauudice. LENTICULA, 


Time, 
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LENTICULA PALUSTRIS MAJOR. 
Larger Duck's-Deat. 


This is added to the laſt Edition of Ray's Name. 
S5nopfis Methodica, and was call'd as above 
by CoMMELINF, in his Catalogue of the 
Plants that grow in Holland. 1 
. . eſcrip- 
This Plant is nct only larger than the tion. 
foregoing, but alſo differs from it in this, 
that it is thinner, reddiſh underneath, and ſhoots forth ſhorter and 
more Fibres ; Whereas that is green, thicker, and ſhoots out only 
one long Fibre tor a Root. 
It is commonly found in Ditches, and ſometimes in purer Wa- Place. 
ters. | 


LENTICULA AQUATICA TRISULCA. 
JvVP-L: av's Duck-Mcat. 


This is calPd as above Name. 
by C. B. J. B. Hederula a- 
quatica, Water-Ivy, GER. 
Ranunculus hederaceus aqua- 
ticits, Water Crowfoot with 
Ivy-Leaves, PARK. | 

This Plant has no other Hast. 
Root than a great Number 
of very fine threddy Strings 
or Fibres, ſhooting from the 
lower Joints of the Pedicle 
or Stalk, which is very ſlen- 
der, and to which are faſ- 
ten'd ſmall Leaves, that 
{wim or float upon the Wa- 
ter after the manner of com- 
mon Ducl-meat, and are 
triangled or three-corner'd 
like thoſe of Barren-Tvy, 


and ſometimes mark' I with a black Spot. Gex. ſays it has neither 
Nums, XVI. | Seed 
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Sced nor Flower; but Park. aſſures us, that it bears little Knots 
of yellow Flowers upon ſhort Pedicles or Foot-ſtalks. 

It grows in Ponds and ſtagnating Waters; and is found, in great 
Plenty, amongſt the Bogs and Ditches in the Iſle of Ely. 

It flowers in May and June, and gives its Seed ſoon after. 

Itis of the Nature of the common Crowfoot, hot and ſharp, and 
therefore, like that, may be us'd againſt Ulcers, or to take off 
Warts, or any foul marks of the Skin. 


EqQuisxETUM MaJus. 


Great Borſe:Tail. 


to that next under it. At every one 


This is the Equiſetum Ma- 
jus, Great Horle-tail, Ges. 
Equiſetum majus paluſtre, the 
greater Marſh Horſe- tail, 
PARK. Equiſetum majus aqua- 
ticum, Great Marſh or Water 
Horſe-tail, J. B. Equiſetam 
Paluſtre longioribus ſetis, Marſh 
long-hair'd Horſe-tail, C. B. 

The Root, which 22 
very much, is long, ſlender, 
and full of Joints, from whence 
ſhoot out a great many ſmall, 
long Fibres, by which it ad- 
heres to the Ground. The 
Stalks, which grow to be a 
Foot and half, or two Foot 
high, are taper, ſcarce a Fin- 
ger thick, hollow, of a pale 
green, {mooth, and neatly cha- 
nel'd, having many Joints at 
ſome Diſtance one from ano- 
ther; the uppermoſt being al- 
ways ſet in, or articulated in- 
of theſe Joints they are ſur- 


rounded with a great Number of long, very ſlender, rough, ſtriat- 
cd, hair-like Leaves, which, like the Stalks, are jointed one within 


another, 
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another, and ſtand fo thick, that the whole Stalk appears like a 
Horſe's Tail, from which Reſemblance it derives its Name. Early 
in the Spring, before the aforeſaid Stalks come up, there ariſe from 
the Root ſeveral ſhort Stalks without Leaves, but jointed as the 
others, having at their Tops a browniſh round Head, like the Top 
of an Aſparagns, in which lies the Seed. 


63 


It grows plentifully, in moſt Parts of the Kingdom, in Ditches place. 


and Marſhy Grounds. 


It Springs up about April, Seeds for the moſt part in Auguſt, and Time. 


then periſhes down to the Ground, riſing afreſh in the Spring. 


It is of a very aſtringent, drying Quality, and therefore very Vir 


good to ſtop any Bleedings whatſoever, either inward or outward ; 
as alſo for the Catamenia, and Fluor albus in Women. It is like- 
Wiſe a powerful and generous Remedy in Dyſenteries and all Fluxes 
ot the Belly; a Dram of the Herb in Powder being taken either 
in Water or Wine, or a Decoction of it being made with Wine, 
and a quarter of a Pint drank, Morning and Evening; or if three 
Spoonfuls of the diſtill'd Water be taken for two or three Morn- 
ings ſucceſſively. It is alſo Effectual againſt vomitting and piſſing 
of Blood, and in all Hemorrhagies whatſoever; and is of great 
Service for Ulcerations in the Kidneys or Bladder, and in all Kinds 
of Ruptures. | 

MaTTHIoOrL us tells us, that in Tuſcany where the People fre- 
quently Eat the young ſhoots of this Plant, either for want of bet- 
ter Proviſions, or for Dyſenteries and other Fluxes of the Belly, 
they ſometimes find themſelves ſo very much bound, as to be 
thrown into violent Fits of the Cholick. 

Apply'd outwardly, in the Form of a Plaiſter, it cloſes the great- 
At Wounds ; even where the Nerves are cut. 

DioscorlDes recommends it as aDiuretic; and CAS PAR HormaN 
ſays he has known it do Miracles in continual Fevers, even where 
they have been Malignant. * 

A Dram of the Root, dry'd and in Powder, is alſo Excellent a- 
günſt the ſpitting of Blood; and a Decoction of the Plant, made 
with Water, and drank warm, about three Ounces at a ime, 


Morning and Evening, or two Ounces of the expreſs'd Juice, is 


very good for all Ulcers of the Breaſt or Lungs. 

A Dram of the Herb in Powder, taken for ſome Time together, 
every Morning and Evening, in three Ounces of Plantain-water, is 
alſo recommended for a Conſumption. a 

t 
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It likewiſe, helps the Strangury and the Stone; eaſes Pains in 
the Intrails and Bowels; and is good againſt any Cough that comes 
by the Deſtillation of Rheum trom the Head. 

The Juice, or diſtill'd Water, made Warm, is alſo of great Uſe 
to bath hot Inflammations, Puſtules, red Wheals, and other ſuch- 
like Eruptions of the Skin; nor is it of leſs Service in aſſwaging 
any Swelling, Heat, or Inflammation in the Fundament, or privy 
Parts either of Man or Women. 

We mult not forget, that many Country Houſewives uſe all the 
rough Kinds of this Plant, to ſcour both their Wooden, Pewter, 
and Braſs Veſſels. 0 


EqulisETUN ARVENSE LONGIORIBUS SETIS, 
| Corn Horſe-Tail. 


Ibis is call'd as above by 
\ Park, C. B. Equiſetum 
W4 J'S minus terreſtre, J. B. Equi- 
, , ſetum ſegetale, Corn Horſe- 
all; Ger ie 
#” he Root is ſlender, 
black, ſpreads in the Ground, 
/ and: 1s. tull of Joints, which 
ſhoot out a great many ſmall, 
long Fibres, of a blackiſh 
Colour. 9 85 
It ſends forth it's young 
ſhoots, like great Hor/e-taz!, 
in the Month of April; but 
, thoſe of this Plant are more 
lender, thinner ſet with 
Leaves, and thoſe longer, 
jointed, and bear a Head, 
% reſembling a Cat- kin, full of 
r a Whitiſh Sced. I he Stalks, 
Des which follow in the Month 
of May, are generally a Foot 
high, have Joints like the 
former, are hollow, and 
. ſemetimes rough, The 
> Leaves ſurrounding the 
Joints 
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oints are about nine Inches long; and ſometimes have others ſhoot- 
ing out of their Joints, 


It grows commonly among the Corn, in moiſt Places. 


EQuiSETUM NUDUM MINUS VARIEGATUM BASILIENSE, 


Small party-colour'd naked Hozfe:Tail. Name, 


This is call'd as above by C. N J. B. | Deſcrip- 
From a ſmall, black, creeping Root, which appears a little ca- 


pillated, ſpring up a great many unequal Stalks, ſometimes a Foot 
in Height, but generally about a Palm, and ſometimes not half 
a Palm high. They are of a pale green, hollow, without 
Leaves, channell'd, and full of Joints, the lowermoſt of which 
are of a blackiſh Colour, and the upper whitiſh. At the Top of 
the Stalk ſtands a ſmall ſhort Head, ſomewhat like a {mall Catkin, 
the Crown whereof being white, hath eight or ten very ſmall 
ſharp-pointed Leaves under it, which being trod upon will crack 
and make a Noiſe. 

The Editor of the. laſt Edition of RAv's Syzopfis tells us, from 
Mr. Roz1ns0N's Eſſay towards a natural Hiſtory of Weſtmoreland 
and Cumberland That this Plant was firſt ſnew'd to Mr. Lawson 
“ at Great Salkeld, but grows if fo great Plenty there, and every 
“ where: on the Banks of the River Eden, that he could not bur 
4 wonder that this was the firſt Time of its. being obſerv'd in 
« Englan& *Tis an early and quickly fading vernal Plant, which 
might probably be the Occaſion of its not being hitherto taken 
Notice of by thoſe curious Gentlemen, who commonly began 
their Circuits too late in the Year for ſuch a Diſcovery.” To 
which he adds, that it ſeems to deſerve the Conſideration of thoſe 
who live near the above-mention'd Places, whether this Horſe-Tail 
really agrees with the Deſcription of CasPparx BAUHINE, or whether 
it is not rather a young Shoot of the foregoing Plant, which precedes 
its Stalk by almoſt a Month, 


Nu uz. XVII. 8 | Eqursk- 


EQuISETUM SYLVATICUM. 


Wood Hozxſc-Tail. 


This is the Equiſetum 
Sylvaticum , Wood Horſe- 
Tail, Ger. Eguiſetum Sy]. 
vaticum tenuiſſumis ſetis, 

C. B. Equiſetum jeu Hip- 
Puris tenuiſſima non aſpera, 
J. B. Equiſetum omnium mi- 
nus tenuifolium, the ſmalleſt 
and fineſt leav'd Horſe-Tail, 
PARK. 

It has a ſmall, ſingle Root; 
and a Stalk about a Foot 
high, full of Joints, from 
every one of which, and on 
every Side, grow a great 
Number ofveryſmall Leaves, 
like ſo many Hairs, which 
are again variouſly branch'd 
and ſubdivided. 

This Plant is particularly 
diſtinguiſh'd from all others 
of its Kind, by the above- 
mention'd fineneſs and bran- 
chedneſs of its Leaves; as 
likewiſe by its extraordi- 
nary ſmoothneſs. | 

It grows in the wet Parts 
of Woods; and in ſhady, moiſt Places near Rivers. 


Name. 
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EQUI8ETUM SYLVATICUM, PROCUMBENS, 38718 UNO VERSU 
DIS2OSIT1S, 


Wood Hozle- Tail lring on the Ground, with the Leaves inclt- 
ning all one wap. 


This was added to the laſt Edition of Rav's Synopſis, and is juſtly 
ſuſpected by the Editor to be only a Variety of the former Plant. 
It was found by Mr. SroxE STREET, and * J. SnER ARD in the 


Wood near Chiſſelburſt. 
EQUISETUM PALUSTRE, TENUISSIMIS & LONGISSIMIS SETIS. 
Marſh Hozfe-Tail with vezy fine long Leaves. 


This is likewiſe added to the aforeſaid Synopſis; and is mention'd 
by this Name by Casrar BAUHINE; but is eſtcem'd * RAY to 
be alſo nothing but a Variety. 


Ev1sE- 
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EquiSETUM PALUSTREF, MINUS, TOLYSTACHION, 


1 y \ 
mill / 
40 ＋ 

WI 


1 


Place. 


Mang beaded boꝛle Tail. 


This is call'd as above by C. B. and PAR. 

It has a ſmall, jointed Root which creeps in the 
Ground; and the Stalk is ſlender, and pretty thick ſer 
with Joints. The chief Difference between this and 
the other ſmall Horſe-Tails is, that at the Joints of this 
grows a Tuft, or three or four very fine little Leaves, 
with a ſmall cloſe ſpiked Catkin on the Tops of them, 


and a greater at the Head of the main Stalk, more 


looſely ſet, or more opening than the reſt, and bloom- 
ing very pale bluſh-colour'd Flowers. 


The Figure annex d repreſents this Plant. 


EqQUISETUM PRATENSE, LONGISSIMIS SETIS. 


Meadow Hozſe:Tail, with vezy long Leaves. 


This is calPd as above by C. B. | 

It was added to the laſt Edition of Rav's Syn; 
but is likewiſe thought by Rar to be only a Variety, 
and not any new Species. | 

It was found betwixt Wandſor and Wimbleton, in 
the Midway in the Meadows. : 


EqQuisE= 
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EqQuISETUM PALUSTRE MINUS, 
Che leſſer March Horſe-Tail. 


This is the Eguiſetum paluſtre mi- Namo. 
zus, the lefſer Marſh Horſe - Tail, 
PARK. Equiſetum paluſtre breviori- 
bus ſetis, Marſh Horſe-Tail with 
ſhorter Leaves, C. B. Equiſetum pa- 
luſtre Water Horſe-Tail, Ges. | 

It differs from Corn Horſe-Tail, pep. 
which otherwiſe it very much reſem- tion. 
bles. 1. In the Stalks having deeper, 
and at the ſame time, fewer Channels. 

2. In the Joints being ſurrounded with 
fewer Leaves, agreeable to the Num- 
ber of thoſe Striz or Channels, 
v1, with ſeven, eight, or nine; where- 
as the Joints of the other are ſur- 
rounded with twelve or more. .3. In 
having the Articulation of the Joints + 
longer. 4. In the Leaves or Hairs, 
call them which you pleaſe, being for 
the moſt Part ſhorter, leſs bent and 
ſpreading, not ſo deeply channePd, 
not at all branch'd; and in having the 
little ſerrated Teeth, which grow at 
the Articulations, not bent outward, 
95 but lying cloſe to the Stalk ; by which 
it may be immediately diſcern'd from the other, whoſe Joints are 
ſurrounded, as it were with a Fringe. 5. In its leavy Stalks being 
crown'd with little flowery Heads; whereas in rhe other, the Cat- 
kins, or little Hegds, ſpring up by themſelves, after the Manner of 
Aſparagus, before ever the Stalks appear. 

To this may be added, that from the Middle of the Stalk, the 
Spaces between the Joints are ſhorter in this Horſe-Tail than in the 
other. | 858 
It grows in Marſhes, where the Soil is rotten and ſpungey; in Place, 
which it alſo differs from Corn Horſe-Tail, which delights in a brmer 
and leſs watery Ground: Nevertheleſs that likewiſe loves a little 


Moiſture. . 
Nu Ms. XVIII. * It 
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It is remark'd by Rar, in his Hiſtoria Plantarum, that as many 
Striæ or Channels as there are are in the Stalk, either of this or any 
other Horſe-Tazl, ſo many Leaves, or leſſer Stalks, it will have ſur- 
rounding the great one, in Proportion to its Length. 


l EqQuiSETUM NUDUM LEAVIUS NOSTRAS, 
Smooth naked Hozſe-Tail, 


This is call'd as above in RAY 's Synopſes 
Methodica. 

It is a very common Plant with us in E#- 
gland, and grows in Rivers, near the Sides; 
and in little Brooks, and boggy Ditches. 

The Figure will ſhew that it is very different 
from the following. 


EQUISE= 


EMprseruM NUDUM. 


Naked Ho:ſe-Tail. 


This is the Eguiſetum nudum, Name. 
naked Horſe-Tail, Gt «. Equi- 
ſetum juncerm five nndum, Ruſh 
or naked Horſe-Tail, PA x xk. 
Eguiſetum foliis nudum non ra- 
moſum frve junceum, C. B. 


Colour, fibrous, of an inſipid tion. 
Taſte, and grows aſlope in the 
Ground ; whence ariſe a great 
many ſingle Stalks, which, to- 
wards the Root, are of a black- 
iſh Red and ſhining, about a 
Foot and half . high, roughly 
channePd, hollow, naked, full 
of Jomts, which are ſet into 
one another like a Number of 
Tubes, and end in, a Kind of 
{mall Head or -Catkin. Some- 
times ſome very ſmall Leaves 
likewiſe ſhoot from the litrle 
Joints at the Top of the Stalk. 

It is very rare that two Stalks 
ſpring from the ſame Joint. 

This Specics 1s particulariy 
diſtinguiſh'd from all others, as 
a paler green, and flouriſhes the 


FN 


it is much rougher, more ſolid, of 

Year round. | | 5 = 

- This Plant is not very common in Exgland, but is faid to have Pace. 
been found in a boggy Ditch towards Dran ton in Warwickſhire , aud 

in great Plenty, in a certain little Rivulet near Broed-Stztch Alle, 


in the County of Wilts; as likewiſe at Scippon and Craven, in Lan- 


caſhire; and in Rigby Woods. 


It is chiefly this Horſe- Tail, that the Combmakers and others Virues, 


uſe in ſmoothing and poliſhing their Work ; whence it 1s commonly 2 
here, as well as in Germany, calld Shave-Graſs. e 


The Root is of a blackiſh negrip. 
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EqQuisETUM LAVE PANE NUDUM., 


A \moothe2 naked Hozſe-Tail. 
This was added to the laſt Edition of Rav's $ ynopſis Methodica ; 


and is there, very probably, ſuppos'd to be only a Variety of the 


former. 


It was found by the Reverend Mr. BuppLz, on a new-dug Bog 
on Hounſlow- Heath. 


Place. 


Name. 


white, and crenated; 


«, 


EqQuiSETUM FOLI'S NUDUM RAMOSM, 


Branched naked Hozſe-Tail. 


This is the Equiſetum nudum ramo- 


ſum, branched naked Horſe-Tail, of 


C. B. Eguiſetum juncè um ramoſum, 
branched Ruſh Horſe-Tail, PARK. 
It has a very long Stalk, which is 
of a blackiſh Colour towards the Root, 
{traited or channel'd, rough, without 
Leaves, hollow, and jointed; but has 
fewer Joints, and conſequently thoſe 
at a greater Diſtance from one ano- 
ther than the other Kinds of this 
Plant. From each of theſe Joints 
there ſometimes ſhoots a Branch on 
each Side, and fometimes there are 
two on one Side, and one on the 
other, about half a Palm long, of the 
Thickneſs of a Ruſh, in Colour like 
the Stalk, jointed and channel'd in the 
ſame Manner, and ending in a ſmall 
Point. But the main Stalk ends in a 
Shoot from the Top Joint, which is 
almoſt halt an Inch long, channel'd, 


and on each Side of this, in common with 
the others, grows a Branch about a Foot and halt in length. 


It grows 
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It grows in the boggy Parts of Woods, but is not very common; Place. 
tho“ Mr. DALE is ſaid to have found it plentifully in Bocking River. 

It is a very great Aſtringent, whence it becomes a powerful and Vinues. 
generous Remedy in ſtaying all Hæmorrhagies, the immoderate 
Flux of the Menſes in Women, the Dyſentery, and all other Fluxes 
4 the Belly ; as likewiſe in Ulcers of the Reins, Bladder and ſmall 

uts. 1 

The Plants which follow have hitherto been generally reckon'd 
among the ſeveral Species of the Horſe-Tail; but are fo very diffe- 
rent from any of that Kind, as the Editor of the Syzop/is Methodica 
juſtly remarks, that they very well deſerve to be ſeparated. from 
them, and conſidered apart by themſelves 57" 


CHARA VULGARIS FOETIDA.. 
Stinking Water Hozſe-Tail. 


This is call'd as above in Name: 
the Memoirs of the Royal 
Academy of Sciences. Equi- 
ſetum fætidum ſub Agua re- 
Pens, ſtinking Water Horſe- 
Tail, C. B. J. B. GER. PAR. 
It has a fibrous Root, Deferip- 
whence riſe a great many tion. 
eee ſlender, round Stalks, which 
KEY GN Y are ſtriated or channel'd 
(oP Prat athwart, jointed, brittle, and 
N oftner grow under the Wa- 
ter than above it. Theſe 
are ſometimes a Foot and 
half long, branch'd, and ſet 
with ſhort Leaves at ever 
Joint, having ſeveral mall 
Threads, or leſſer Leaves 
growing, at Spaces, upon 
them. It is green while in 
the Water, but taken out 
and dry'd becomes grey and 
brittle, eaſy to be rubb'd 
N into \ 


Nuns, SIX. © U 
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into Powder with ones Fingers, and alſo falling into Powder of 
itſelf by lying, and has a muddy and ſulphureous Smell. | 

It grows very common, in muddy Waters and wet Grounds ; 
particularly in St. George's Fields, in all the Ditches. 


CHARA MAJOR SUBCINEREA FRAGILIS. 
Che lazge2 aſh-colour'd brittle Hoele-Tafl. 


This is called by the above-mention*'d Name, 
in the Memoirs of the royal Academy of Sci- 
ences. for the Year, 1719. Equiſetum fragile 
467 majus ſubcinereum Aquis immerſum, His TrORIA 
WY WAkzY . OxoniENss. Eguiſetum ſeu Hippuris lacuſtris 

| foliis manſu arenoſis Geſnero, Pl ux. Equiſe- 
tum ſeu Hippuris Coralloides, Horſe-Tail Co- 

ralline, Jo#NsoN upon GER. . 

It grows up with many little Branches, ſome 
two or three Inches high, putting forth at each 
Joint many little Leaves, cluſtering cloſe about 
the Stalk, and ſet after the Manner of other 
Horſe-Tails, Towards the Tops of the Bran- 
ches the Joints are very thick. The Colour of 

Bug the whole Plant is grey, a little inclining to 
Green; it is very brittle, and, as it were, * or gravelly like Co- 
ralline, and will craſh under your Feet, as if it was frozen; and if 
you chew it, you ſhall find it all ſtony or gravelly. | 

It grows in boggy, ſpungy Ground, as on a Bog by Smockball, 
a Wood nigh Bath; near Chiſſelburft in Rent; at Evanſhame Ferry, 
three Miles trom Oxford; and ina Fiſh-Pond near a Mill not far 
from a Village calld Beſorfleigh. 

We mult not forget to add here what Bobart remarks, that this 
Plant grows taller in Water, than where the Moiſture is leſs abun- 
dant, as in marſhy Places, where it is low and creeping ; as is that 
obſerv'd near Chiſſelburſt. The Leaves, or Briſtles, at the Joints, 
are ſometimes naked, aand ſometimes rough and prickly, eſpecially 
| fowards the Top. | 


CHAka 
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CHARA aces bn SPINOSIS. 


Great Hozſe-Tail with a prickly Stalk, 


This is call'd as above, in the Memoirs of the Name. 
Royal Academy of Sciences, for the Year 1719. Equi- 
ſetum muſcoſum ſub Aquis repens ſemine Lithoſpermi, 
by SHERARD. Eguiſetum ſeu Hippuris Muſcoſus 
ub Aqua repens in Hibernia, PLuk. 
The Stalk bends inwards, and is thick ſet with Deferip. 
tion, 


Prickles. | 
It grows in the Turf-· Bogs in Ireland. 


CHARA MINOR CAULIBUS & FOLIIS TENUISSIMIS., 


Small bHorſe-Tail with vey ine Stalks and 
MEE. Leaves, 


This is alſo call'd as above in the Memoirs of the 
Royal Academy of Sciences, for the Year 1719. and 
is the Equiſetum minus ſub Aqua repens ad Genicula 
folyſpermon, SHerARD. K | 

Itis a very elegant Plant, and is chiefly remarkable for the fineſs 


of its Stalks and Leaves. | 
It was found in Sir Philip Carteret's Fiſhponds, in the Iſle of 


Jerſey (as alſo in Peckham Fields, not in the great Ditches) with 
imall, brown, ſhining Seeds, lying naked upon the Joints of the 
Leaves, in a Gutter. | 


CHARA TRANSLUCENS MINOR FLEXILIS, 
The lefler tranſpazent Hozſe-Tail with flexible Stalks. 


This is added to the laſt Edition of the Synopfis Methodica, from Name. 
Mr. Buddle's Collection, and is alſo call'd Equiſetum minus Auis 
immerſum polyſpermon. © | e fil 

It is frequent in the Ponds about Hezly, not far from Ipſeich; Place. 
alſo in a Bog where the ſtinkiag Spaw empties itſelf nigh Knais- 
borow. | Gexus 


- 
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GENUS V. 


— The Plants which compoſe this Gexzs are thoſe which have an 
imperfect Flower, or, as it is uſually call'd, a ſtamineous Flower, 
as Conſiſting of a great Number of Stamina or Chives, without 
any of thoſe beautifully colour'd Leaves, which are call'd Petals; 
and for this Reaſon, theſe Flowers are calld Apetalous. However 
no Stamina have been yet obſerv'd in ſome of theſe. 


1. PLANTS WITH AN IMPERFECT FLOWER DESTITUTE OF 
STAMINA, | | | 


PoTA MOGITON MARITIMUM GRAMINEIS LONGIOR1BU8 FOL11s, 


FRUCTU FERE UMBELLATO. 


The lefſez Graſs:Leav'd Pond:-Weed, 


This is calld as above by Prux. Potamogiton maritimum pufillum 
alterum. Rav's Hiſt. Plant. Pot amogiton maritimum puſillum alte- 
rum, ſeminibus ingulis l;1gis Pediculis inſidentibus. Ray's Syn. 

N SES The 


i D Ib nr $5 
de Brgh WERBATL + 
The Editor of the laſt Edition of Rax's Synopfs informs us, that Þ<icrip 

the Potamogiton maritimum piufillum Fuli #r amines differs only by 
Accident from this, and therefore ought not to be rechon'd a diſtine: 
Plant. Ray fays the Flowers conſiſt, of à Spica, or Cone, form'd 
of. four Fulr gr wr noone” ety nn, 

The Editor of the aforeſaid Edition tells us, That it is a new | 
Kind of Plant, whoſe Flowers, as far as he could diſcern, grow re- 
mote from the Fruit; for below that, from the Wings of the Leaves, 
inclos'd in its own proper Sheath, ariſes a pretty long Pedicle, which 
bears the Apices, or Tops. Theſe grow in Cluſters, in the Form 
of a Cone, without either Stamina or Cup, and are generally ſet 
four on a Side; which growing ripe, lift their Heads above Water, 
and uſually burſt in two. From different Parts of the Plant, and 
commonly above the Flowers, and before them, grow, here and 
there, the Seeds, which are naked, of an oblong-round,, and are ſet 
on longiſh Pedicles, which being join'd together at the Baſe, are all 
ſuftain'&by one common Pediele, or Stalk, © © | 


The Clufters of the Apices are. mark'd.in the annex'd Figure by 
the Letters, A B, and the Seeds by EFG. 

It was found by Mr. Ray in ſome marſhy Ditches in the Way to Place. 
Goldhanger.; and Dillenius bſerv'd it to grow very plentifully in 
ſome Ditches in the Iſle of ' Shepey. 
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HY DXOCERATOYHYLLON Forio As Exo, QUATUOR Co N 


"Horned Waber:Hilfoil, with a rough Leak. 


This is calf'd as above in the Me- 
moirs of the French Academy of Sci- 
ences. Mill. folium aquaticum Equi- 

ſetifolium, ſeu Equiſet um K 46 
Aqui in mei um. Ra v's Cat. Cant. 
Patamogito Aſſinis, Equiſeti Facie 
Tex our &, P: uk. E uiſet um ſub 7 
Agua repens, Folits, bifurcis. Flora 
Pri}. An. MiIlefolium aquaticum ini- 
ans, C. B.? | * | 
Both this and the following Hy- 
Airroceratot hyllan are of thoſe Plants 
which have their Male and Female 
Flowers upon the ſame Stalk, though 
in different Parts of it. El 
I! he Flowers are ur 

petalous, or of one Leaf, regular, 

deeply indented, or rather divided 
into ſeveral Sections, and grow from 
the Boſom of the Leaves. Every 
Male Flower encloſes ſeveral Apices, 
Tops, or Teſticles; and every Female Flower has one Ovary, 
which becomes a hard Pod, and contains only one Seed. To this 
we may add, that the Leaves are rough, forked, and diſpos'd in 


Rays, which at Intervals ſurround the Stalk. 


brick grows in ſtanding Waters, and is very common about Cam- 
iage. 


Hypo- 
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HyoroceritTornytton Forto LAEV1, octo Cornius. 


Horned Mater fett! with a fmooth Leaf. 


This Plant is calPd as above in the Memoirs Name, 
of the Frexch Academy of Sciences. 

It is eafily diſtinguiſh'd from the former by 2*&ip- 
its Leaves, which are (moother, thinner, and 
for the molt Part, more divided; and alſo by 
its Pods, or Seed-Vellels, which are not arm'd 
with long Prickles like thoſe of the other. 

It grows like the former, in Ponds, and pace. 
other ſtagnating Waters; and was found by 
Manitimgham and Dillenias in {ome Ditches 
near the Road that leads from Chichefrer to 
the Iſle of Selſey. 


Ar ONe- 
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AP )NOGETON AQUATICEM GRAMINLEOLIU My sTAMIN ISS 
h SINGULARIBUS. 


Srally-Leav'd Pond-Weed, © + 


his is call'd by the above Name by 
Ponteaera in his Anthologia. Algoides vul- 
garis, Memoirs'of the French Academy of 
Sciences for the Year 1719. Potamogiton 
Cornutum, PRETIVER's Herbarium Brita- 
nicum. Pot amogitont affmis graminifolia 
 aquatice, Raus Hiſt. Plant. Potamogito 
 ſemilis graminifolia ramoſa E ad Genicula 
Polyceratos PLux. Equiſetum Polygonoides, 
> Aque s . Pot amogeitonis tenuifoliæ 
lacie, ad Genicula vaſculiferum, HisT. 
= Grox. Petamegetun Capillaceum Capit ulis 
ad Alas trinais, C. B © 
The Flowers of this Plant are imperfect, 
and Ben and grow from the Boſom of the Leaves, or 
where the Leaves join the Stalk. Each Flower is commonly com- 
pos'd of one Teſticle, and ſeveral Ovaries diſpos'd in a, circular Or- 
der, which become ſo many hard Capſules or Pods, . one 
Seed apiece. 
The Leaves are long, narrow, entire, without any Stalk or Pe- 
dicle, and, for the moſt Part, oppos'd, as it were, in Pairs. 
It grows in many Places, in ſtagnating n particularly near 
Pancras-Church, hard by London. 


Fquise- 


Lapis grun PALUSTRE BREVIORIBUS For is POLYSPER.MON.. 


Female borfc-Tail. 


This is cal'd as above by C. B. Limsopeuce, by Name. 
"Corpus, Limnopence vulgaris, Memoirs of the French 
Academy of Sciences. Equiſetz Facie Polygonum Femi- 
na, J. B. Cauda Equina Femina, 2 Equiſetum pa- 
luſtre alterum brevioribas ſet is, Barren Marſh Horſe- 
Tail, PAK. 5 i 

The Flowers of this Plant are likewiſe imperfect, Deſcrip- 

monopetalous, irregular, and Hermophradites. © 
Every Flower is a kind of circular Encloſure, that 
terminates and crowns the Ovary, which Ovary riſes 
immediately where the Leaf joins to the Stalk. On 
the Top of this is only one Teſticle, furniſh'd with 
what M. Yaillazt calls its Trumpet, which afterwards 
b comes a hard Capſula, containing one Seed. The 
Leaves are ſhort, narrow, entire or undivided, gra- 
mineous, or without Stalk or Pedicle, and are plac'd in 
Rays, which embrace the Stalk. by Intervals. 780 
It grows in Lakes and ſtanding Waters; and ſometimes, though place. 
more rarely, on the marſhy Banks ot Rivers. | 
Mr. Vaillant blames Ray for making this a Species of the Egui- 
ſetum, becauſe it has nothing-in common with it. . 


| EqQu1$ETUM PALUSTRE LIN AʒIAE SCOPARIAE FoL10. 1 
This is calPd as above by C. B. : | it 
It was found by Mr. 8 and is ſuppos'd to be only a Va- _— 

riety of the former by Mr. Vaillant, and the Editor of the laſt 4 
Edition of Rav's Syzopfis. 


Nums, AMI. Il Y GRAMINa- 
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Gol N PALUSTRIS REPENS, VASCULIS GRAN@RUM | 


Name. 


tow 


Piace 


 ProeRts AEMULIS. 
Peppez:Graſs, 


This is call'd by the above Name by the 
Editor of Rs Synopfes Methodica. Muſ- 
cus aureus Capillaris paluſtris inter Foliola 
Fullicuiis rotundis quadripartitis. PLUKX, 
Gramer piperinum, MeRKET'S Pinax. 

This Plant is very ſmall, creeps upon the 
Ground, and has a great many hait-!1ke 
Leaves, amongſt which grow the Pods or 
Seed- Veſſels, which are round, about the 
Bignets of a Pepper-Corn, divided into four 
Parts, and full of a great Number of very 
ſmall white Seeds. 

This was ſhewn by Plukenet to Daody, 
growing in a Ditch of ſtagnating Water near 


Seel ba Sparte; and was afterwards found by the ſame — 
on Heunſloto- Heath, as you go towards Han ten. 


Plants with an imperfect or afetalous Flower, having Stamina. 


1. Of thoſe which, according to Taurne fort, have no Cup, or 
one compos'd of a ſingle and undivided Leaf. 
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SALICORNIA, SEU KALI GENICULATUM, 
Jointed Elaſs-wort or Salt-wort. 


This is call'd as above, PARK. Name 
Joiixs N upon GER. C. B. 

It is an upright annual Plant, per- 
about a Foot and half, or more, uon. 
in Height, and has a Salt Taſte. 

It has no Leaves, but divides it- 
{elf into ſeveral round, thick 
Branches, which are. full of Knots 
or Joints, fer one in another; 
and theſe in Time growing 
woody towards the Root, are 
ſucceeded by others of a green- | 
1h Colour, and ſometimes a {i 
deep Red; on the Tops of which [11 
grow ſmall, ycliow Fiowers, con- | 
fiſting of little Apices. This 
Plant was formerly thought ts | | 
Fave no Seed; but this is now | 
_ found conceal'd under thoſe little 
Scales that compoſe the Joints, which Scales, growing dry in the 
Winter, the Seed falls off. 
It grows by the Sea- ſides, in great Plenty. Place. 
The Juice of this Plant is cathartic and diuretic ; accounted good vinues, 
to purge phlegmatic, wetery Humors; and ſerviceable againit the 
Dropſy and Jaundice, and obſtruction of the Liver and Spleen. 
From the Aſhes the fineſt Glaſs is made, and the beit Venice and 
Caſtile Soap from a Lixivium of the Alhes. 
On the Sea Coaſt, near Whitby in Yorkſhire, they burn great 
Heaps of this Plant, which they keep ftirring all the white with an 
Iron Fork ; and by this Management, procure an alcalious Salt 
which they call X, and which is much us'd in making Giaſs. 
We muſt not forget, that the great Quantity of fix'd Sale found 
in the Aſhes of this Plant, has occaſion'd the Name of Alkali to be 
given to the fiz'd Salt ot all others. | 2 ' 
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The Britiſh HERBAL. 
Nor muſt we omit that in ſome Parts of Lincolnſbire, they pickle 


this Plant with Salt .and Vinegar, inſtead of the Crithmum, Ma- 
rinum, and call it Marſp Sampire. 1 


KALI GENICULATUM LIGNOSun. 
Jainted lignedus G:aſs-wozk, 


This is call'd by the aforeſaid Name by Petiver in his Herba- 
rium Britaunicum; and by Rar, in his Synopfes, Kali geniculatum 
perenne fruticoſius Procumbens. 

This Plant is more ligneous than the former, and approaches 
nearer the Nature of a Shrub. | 

It vas found by Sir Hans Sloane, near the Iſle of Sbepey; and is 
ſaid to grow plentifully in a little Iſland in tue 1hbames, call'd Grain- 
Iſland. 22 7 
0 Beſides the above - mentionꝰd G/afi-worts, three other Sorts, or, 
at leaſt, three other very remarkable Varieties of the turcguing 
were obſerv'd by Mx. Storeſtreet, and are as follows. 


SALICORNIA MyY@SUROIDES PROCUMBENS, SURCULIS LONGTs- 
$1 M:S. 


Creeping Giaſs-wozt, with Leaves like Youſ:-Ear, and very 
h long Stalks. 


SALICORNIA RAMOSIOR PROCUMBENS, FOLIIS BREVIBUS PURTU- 
RASCENT1BUS» 


Bꝛanch'd creeping Glaſs-wozt, with <92t purpliſh Leaves, 
SALICORNIA ERECTA, FoL1us BREVIBUS, CUPRESSI FOR ME« 


Upright, Cypreſs-'cav'd Glaſs⸗wozt. 


They were all found on a little Salt-marſh on the Eaſt Side of 
Pool. - 
2. Thoſe which have a Calyx or Cup divided into ſeveral Sections. 
A. Plants which have a Flower: at a Diſtance from the Seed, 
either growing upon di:ierent Stalks, which are ſaid to be of difle- 
rent Sexes; or upon the ſame. 


LuPULUS. 
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ing large, rough, vine-like Leaves, 
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LopuLvs. | 1 


Hops. 


This Plant is diſtingu 
1. Lapulus ſeu mas, the Male 
Hop, 2. Seu Femina, the Female 
Hop, C. B. and into 1. Lapulus 
Sativus, the manur d Hop, and 
2. Lapulus Sylveſtris, the wild 
Hop, PARK. Lupus Saliftarins, 
GR. Lupulus mas & Femina, 
J. B. Hops Male and Female. 

But as there is no other Diſſe- 
rence between the Male and Fe- 
male Plants of this Kind, only 
that the Male bears Flowers, and 
the Female none; nor between 
the manur'd Hop, and that which 

rows wild, except that the firſt 
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other, we ſhall chuſe to deſcribe 
them under one common Name. 


to take Notice, once for all, that 
notwithſtanding the Cuſtom of 
Botaniſts td the contrary, we 
ſhall always call that the Male 


gg WaY and that the Female which bears 
a — the Fruit. 5 
It is a Plant which runs to a great Height, climbing up and twi- 


ſting round the Poles, which are plac'd for its Support; the Bran- 


ches are rough and halry, and ſdmetimes of a reddiſh Caſt, bear- 
divided into three Parts, and 


ſometimes into five, ſerrated about the Edges. The Flowers in the 
male Plant are of a whitiſh yellow Colour, and confiſt of ſix little 


Leav s, and as many Stamina or Chives. The Fruit of the Female 


are Cluſters of large, looſe, ſcaly Heads, of a pale greeniſh Yellow, 
Nu ug. XXII. & when 


iſh'd into Name. 


is ſomething larger than the 


And here the Reader is deſir'd 


Plant which bears the Flowers, 
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The Britiſh HERBAL 
when ripe, and of a pretty ſtrong Smell. They contain a ſmall, 
round Seed, of a browniſh Colour, and bitter Taſte. 
They delight in moiſt Grounds, The wild Kind grows com- 
mon in Hedges. 
They ſeldom flower before July); whence the common Rhime, 


Till St. James's Day be come and gone, 
Jau may have Hops, or you thay have none. 


The Fruit or Heads are gather'd about the Beginning of Septem- 


ber ; and in the Wintei only the Roots remain alive. 

By the Chymical Analyfis, a little Acid, a pretty deal of volatile 
concrete Salt, and oil are obtain'd from it; which ſhews it to con- 
tain ſome Sal- ammoniac, mixed with ſome Sulphur and Earth. 

The young Shoots, or Hop-tops, are eaten by many in the Spring 
to purify the Blood, in the Scurvy, Tetters, and all cutaneous Diſ- 
eaſes; and are accounted good to looſen the Belly, and provoke 
Urine. | . : 

Hops are bitter and deterſive, and beſides their great Uſe in ma- 
king Beer, are good to open Obſtructions of the Liver and Spleen, 
to cure the Jaundice, and bring down the Menſes, and are ſervice- 
able in Hypochondriac Affections. Some Authors likewiſe recom- 
mend them as a Remedy againſt the Stone; and Claſius tells us, that 
at Salamanca in Spain, they commonly prepar'd the following Ve- 


ſtrum for the falling off the Hair in venereal Caſes. 


Take eight Pints of Water, one Pound of Hop-Roots; let them 
macerate together all Night, next Day boil them to the Conſump- 
tion of a third Part; give eight Ounces of this Decoction in the 
Morning faſting, and cover the Patient; ſome add Parlley-Roots, 
or Dogs-Graſs, and ſome Raiſins. | 

It is alſo ſaid that a Pillow ftuft with Hops and laid under the 
Head, will procure Sleep in Fevers, attended with a Delirium. 


And Mr. Bow, in his Treatiſe of the Uſefulneſs of Natural Phi- 


lolophy, gives us the following Receipt to cure a quotidian Ague. 
Take of Bay-falt and freſh Hops, of each two Handfuls, Currants 
a quarter of a Pound; beat and mix theſe well together into ene 
Maſs, and apply it to the Wriſts. | 
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Hemp. 


This is the Cannabis Sativa, ma- Name. 
nur'd Hemp, C. B. Cannabis mas, & 
Femina, I. B. 1. Seu mas, 2. Seu Fa- 
mina, JOHNSON upon Ger, Cannabis 
Sativa mas & Faniina, Park, Hemp 
the Male and Female, or Winter and 
Summer Hemp. 

It has a white, ligneous Root, fur- Deſerip- | 
niſh'd with a few Fibres. The Stalk en. þ 
is quadrangular, tough, hollow, 
cloath'd with a rough Bark, and com- 
monly grows to be about five or fix 
Foot high or more; though the Male 
Plant is generally the talleſt, moſt 
buſhy, has larger Leaves, and is of a 
darker Green than the other. The Fe- 
male bears Seed without any Shew of 
Flowers, and endures longer before it 
is ripe to cut down, for which Reaſon 
it is calPd the Winter Hemp; whereas 

the Male or Summer Hemp, bas, 
for the moſt Part, a ſingle Stalk, with 
tew or no Branches, and bears Flow- 
ers, but no Seed, and is ripe, and mutt 

be cut down or pull'd up, at lealt a 

| Month before the other. 

The Stalks are ſet, at Diſtances, with many dig ated or finger'd 
Leaves, each Leaf compos'd of five, fix, or ſeven Parts, long, 
narrow, ſharp- pointed, dented about the Edges, join'd together at- 
Bottom, the middlemoſt being the longeſt, and ſet together upon 
one long Fcotſtalk. They are green above, hoary underneath, 
. in handling, as is alſo the Stalk, and of a ftrong unpleaſing 

Mell. ä 

The Flowers, in the Male, grow towards the Tops of the Stalks, 

from the Boſom of the Leaves, in ſmall ſtaminous Bunches, and are 


each compos'd of five little Leaves of a greeniſh purple Colour, 
1 without- 
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without de, a pale white within, and of as many yellowiſh sta? 
mina or Chives in the middle. The Seed, which is borne in great“ 


Plenty by the Female, is roundiſh, a little flatted, ſmooth, and is 
contain'd in round Heads, which grow, like the Flowers, from the 
Boſom of the Lea ves. 3 
There is no Place that we are acquainted with, where Hemp 
grows ſpontaneouſly ; but it is ſown, in moſt Countries, in Ground 
{ct apirt for that Purpoſe. E 
It delights, as Colume lla obſerves, in a fat, well-dung'd, moiſt, 
| watery Soil; and where it once takes Poſſeſſion, is ſo very luxu- 
riant in its Growth, that it choaks up.every Thing before it, and 
will let nothing elſe grow. 
It is fown in March or April; and is ripe in Auguſt, or September. 
Sylvius de la Boe ſays, that he has cur'd a great many Jaundices 
with five or fix Ounces of Cow's Milk, that had Hempſeed boil'd 
in it till it crack'd, given twice or three times a Day. But if it is 
cat immoderately it is ſaid to cauſe Light-headedneſs. 4 
The Seed boil'd in Milk till it cracks is alſo accounted good for 
old Coughs; and an Emullion of the ſame is eſteem'd a Specific to 
cure the Jaundice, eſpecially in the Beginning of the Diſtemper, 
and where there is no Fever accompanying it. | 
The Juice of the Herb or Seed, freſh preſſed out, and drop'd into 
the Ear, is ſaid to cure any Pain therein occaſion'd by Stoppage ; 
and alſo to kill the Worms in Man or Beaſt, or to draw them out of 
any putrefy*d Sore; and to ſhew the Strength hereof for this Pur- 
poſe, Matthiolus ſays, that the Decoction thereof, pour'd into the 
Holes of Earth-worms, wiil draw them out ; and that Fiſhermen and 
Anglers have us'd this Method to get Worms to bait their Hooks. 
The Decoction of the Root is commended as good to allay In- 
flammations in the Head, or any other Part; and the Herb itſelf, or 
the diſtill'd Water thereof, apply'd, performs the like Effect. 
The aforeſaid Decoction allo eaſes the Pains of the Gout, the 
hard Tumours or Knots of the Joints, the Pains and ſhrinking of 
the Sinews, and other the like Pains of the Hips. The Oil freſh 
drawn from the Seed is alſo.good for any Burn, and particularly if a 
lictle Bees-wax be diſſolv'd therein. And we are told by Sir Theo- 
dore Mayerne, that Queen Elizabeth took the Marks of the Small- 
pox from off her Face, by only uſing an Emulſion of Hempſeed, 
ſtript of the Husks, and prepar'd with Rote-water, which ſhe ap- 
ply'd with a Piece of Cotton. 1 
The 
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The Sced of this Plant has: been formerly thought to render Per- 
bons unactive in venereal Affairs, but that is not at all probable; ſince 
s Þ i not only cauſes Hens to lay Eggs in plenty, if given moderately, 
* | but the famous Baxgze, ſo much us'd by the Perſians and Indians to 

promote Venery, is a Species of Hemp. ms n 
We muſt not forget that the Water in which this Plant is ſteep'd 


acquires ſuch a noxious Quality, that it immediately kills whatever 
drinks of it; and this fatal Effect is hardly to be prevented by the 
„ moſt ſpeedy Antidotes. Wherefore our Laws have forbid under ſe- 
3 vere Penalties, that any Hemp or Flax ſhould be ſoak'd in any Ri- 
1 ver, Pond, Fountain, or other Water where Cattle come to drink. 


CTNOCGCRAMI E. 


; Dog's Yercury, T 
"- 1/186 This is the Cynocrambe Name. 
8 Al mas Femina, Dog's Mer- 

cury Male and Female, 
y Jo HNsoN upon GER. Cyno- 
) crambe mas & Femina, ſeu 


) >” FT IE << Mercurialis repens, J. B. 
5 Mercurialis Sylveſtris Cyno- 
crambe difta vulgaris, mas 
O Femina, The ordinary 
wild Mercury, or Dog's Mer- 
cury PARK. Merenralis mon- 
tana teſticulata,& Mercura- 
lis Montana Spicata, C. B. | 

It has a white, creeping Deſcrip- 
Root, (both the Male and tion. = 
Female Plant) full of very b 
ſmall ſtringy Fibres, like 
thoſe of Hellebore, by which 
it runs under the Ground, 
and mats itſelf very much. 
The Root is likewiſe peren- 
nial, not periſhing like thoſe 
of the other Mercaries, but 
abiding all Winter, and 

V/V w—_ ſbooting forthnew Branches 
| * ___  — W every Year. The Stalks, 
154408 * | which are many, riſe about: 
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x Foot in Height, have long Joints, and are fmoor hollow, not 
branch'd, and towards the Root of a liſh Caſt. Every Joint is 
ſet with two Leaves, which grow oppoſite to each other, and are ſome- 
thing longer than thoſe ot the French Mercur, that is, two or three 
Inches long; though the undermoſt are much the ſhorteſt. Theſe 
are downy, {harp pointed, ſerrated about the Edges, of a nauſeous 
Taſte, and have ſhort Pedicles or Stalks ; eſpecially the Female, 
whoſe Leaves are likewite ſo newhat larger than thoſe of the male, 


more pointed, full of Veins, fornewhat rougher in handling, of a 


darker Green, and leſs indented about the Edges. 

From the Boſom of the Leaves, in the Female Plant, riſe four 
or five ſhort Pedicles or Stalks, half an Inch, or an Inch, or more in 
Length, u hich ſometimes branch out into others. On theſe are 
plac'd the Heads, or Seeds-Veſſels, which are of a greeniſh Colour, 
and conſiſt each of three little Leaves; in the middle is the Re 
tacle for the Seed, from whoſe" Top riſe two little Thread, horn'd, 
and bending outwards. Theſe Seed-Vefle's are hairy, flattiſn, and 
divided into two little Cells, ef the Bigneſs of Lentils, eachof 
which contains two Seeds, ſeparated from each other by a thin 
Membrane. Fn f 

But from the Boſom of the Leaves in the Male Plant, rife pedi- 
cles or Stalks, three, four, or five Inches long, bearing ſpiked Flow- 


ers. Theſcare hairy to the Tapch, and conſiſt of t ree little green- 


1{h Leaves, in which are alſo ſome herbaceous Stamina or Chives. 
They fall off, and are ſucceeded by no Fruit or Seed. 

It grows wild in Woods, Hedges, and other ſhady Places. 

It ſhoots out early in the Spring, flouriſhes all the Summer- 
38 and, towards the End of Autumn, dies away to the 

OoOts. by 

When boil'd, and dreſs'd with Oil and Salt, it is reckon'd good to 
evacuate the ſerous or watery Humors. | 

But that its too free Uſe, as a Diet, may be attended with fatal 
and poiſonous Conſequences, appears by the following melancholy 
nance, which we have extracted from the Philoſophical Tranſ- 
actions. | 

About three Weeks ago the Wife of one William Matthews near 
Salop gather'd ſome of this Plant, and having firſt boil'd it) fry*d it 
with Bacon ior her own and her Family's Supper. And after the 
had been about two Hours in Bed, one of the Children (which is 
dumb, and about ſeven Years old) fell very ſick, and fo did the 


other 


The Britiſh HER RAL. 

ether two preſently after ; which obliged the Man and his Wife to 
riſe, and take the Children to the Fire, where they vomited and 
purged, and within half an Hour fell faſt aſleep. They took the 
Children to Bed as they were afleep, and they themſelves went to 
Bed too, and tell taſter aſleep than ever they had done betore. The 
Man waked the next Morning about three Hours after his uſual 
Time, went to his Labour at Mr. Newport's, and fo by Strength 
ef hi Conſtitution carried it off: But he ſays he thought bis Chin 
had beea all the Day ina Fire, and was forced to keep his Hat tull 


of Water by him all the Day long, and frequently dipped his Chin 
in it as he was at his work. The Woman wakened awhile after 


her Husband, and being forced to it, got up to look after her little 
Family Concerns: But ſhe was very ſick, and continued ſo till with- 
in theſe few Days, ſince which ſhe is very well recovered. One of 
their Children ſlept from that Night (which was Thur/day three 
Weeks) till Monday Evening following, and then (having juſt only 
open'd her Eyes and made two Sprunts, without ſpeaking one Word) 


died immediately. While ſhe was afleep, endeavours were uſed to 


waken her, but in vain. The other tao Children flept about 
twenty-four Hours, and upon their waking fell a Vomiting and 
purging again, which, I think, ſav'd their Lives, Mat the ves told 


me he never eat ſo pleaſant an Herb in his Life: But it is obſerved 


that rhe Cattle never browle it. 
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Name. 


| This is call'd as above by 
PARK. Mereurialis annua Sa. 


— 8 — ES is n - Bra vulgaris, Ray's Syn. Mer- 
ZN a" 4 th 4 1 curialis mas & Femina, J. B. 
— Nie V2 5 2 5. Mercurialis teſticulata, ſeu mas 
= 7 85 ;  Dioſcoridis, & Plinii, & Mer- 
5 75 e <7 — O £ curialis ſpicata ſeu Femina Eor- 


undem, the Male and Female 
Mercury of Dioſcorides and 
\ Pliny, C. B. Mercurialis mas, 
"£9 Mercarialis Femina, Gtx. 
French Mercury the Male and 
tg . N Female. f 
Defcrip- Þþ» 2 mĩ:˙ĩ lube Leaves of this Plant, 
5 P ovbich are ſomething like thoſe 
- of Pellitory of. the Wall, but 
- leſſer, are narrow, about an 
Inch and half long, broadeſt in 
the Middle, and ſharper at both 
Ends, ſmooth, indented about 
the Edges, of a pale, Yellow, 
green Colour, and a nitrous, 
hottiſh, and ſomewhat nauſeous 
Taſte. The Stalks, which riſe. 
about a Foot or more in Height, 
are ſmooth, angular, full of 
Toints and Branches, and ſet 0 two Leaves at every Joint. To- 
wards the Tops of the Stalks and Branches, in that Which is pro- 
perly the Male Plant, the Flowers grow in Spikes round little {len- 
der Weites or Stalks, which ſhoot from the Boſom of the Leaves. 
They are ſmall, ſomewhat rough to the Touch, and conſiſt each of 
four little green Leaves, in the Middle of which is a Tuft of very 
ſmall Stamina or Chives of a yellowiſh or greeniſh Colour, They 
fall of without being ſucceeded by any Fruit or Seed. But the Fe- 
male Plant has a Couple of teſticulated Seed at the End of the Spike. 


FINIS. 


